minologyl (e.g., Wallace and Atkins 1960 , Romney and D'Andrade 1964 , Goodenough 1965 ) have been faulted for inherent incompleteness because they do not recognize the polysemic nature of many kin terms (Scheffler 1972a ) and because of the logical inadequacy of the componential-definition format at the structural level (Scheffler and Lounsburv 197 1:72) . The insufficiency of the componential-analysis format for uncovering structure has led to the suggestion that it will be more profitable to consider models based on generative principles (Eggan 1972: 17) .
The generative system of rewrite or equivalence rules introduced by Lounsbury (1964) and elaborated upon by Sc'heffler and Lounsbury (1971) , which is the primary alternative to componential analysis, has shown the existence of an internal logic for a terminology giving the terminology structure. The notable success of this approach in recreating with relatively few rules the distribution of kin types over kin terms from a core set of kin types, or kernels, for each kin term implies that the terminology must have an internal structure with its own logic. What is perhaps most remarkable is the reoccurrence of many of the same rules in otherwise seemingly radically different terminologies. There is no a priori reason that this should occur, for one can, in principle, construct artificial sets of "kinship terms" that require as many equivalence rules as terms, with different rules for each set. This suggests that the different terminologies are structured by similar basic principles, as has been argued by Scheffler and used as the basis for a preliminary taxonomy of kinship terminologies (1972b:120) . But despite its successes, the equivalence-rules approach also has not completely succeeded in elucidating the internal structure and logic of a terminology.
Critical to the insufficiency of equivalence-rules analysis is the presumption of an already structured set of kernel kin types for kin terms without explicating that structure. Within the analysis of a terminology in equivalence-rule form-reduction of the range of kin types for kin terms to kernel kin types on the basis of componential analysis followed by expansion of the kernel set of kin types to the full range of kin types for each kin term using equivalence rules (Lounsbury 1964; Scheffler and Lounsbury 1971:50-51 )-the structure relating kin terms at the level of relations amonest the kernel forms is taken as given. The equivalence rules account only for the extension of the range of kin types for kin terms beginning with the focal, or kernel, kin types for each term. The componential definitions of the focal kin types are but their description in the language of componential analysis and not an elucidation of the principles underlying the production of structure. In a terminology such as the American kinship terminology (hereafter AKT), in which most of the kin terms already have kin type distribution equivalent to the focal kin types for the terms, the equivalence rules can give but little information about principles generating the structure of relations amongst terms. When there are no equivalence rules for many terms, the ideal of the equivalencerules approach-expressing the internal structure of a terminology-is clearly unrealizable, and the method is insufficient for making visible an otherwise "hidden" structure of relations amongst kin terms. The structure at issue is the set of relations amongst kin terms defined separately from any structure induced through the mapping of kin terms onto a genealogical space.
What I am saying here is that kin terms are structured in their own right, without reference to a genealogical space. The latter has, almost without exception, been the basis for analyzing kinship terminologies. While in some cases the mapping of kin terms onto a genealogical space is seen as a heuristic (Hamme1 1956:4-7; Kay 1966: I) , in other instances, such as equivalence-rules analysis, it has been considered fundamental and even necessary (Scheffler and Lounsbury 1971:70) . But to speak of a structure only in this sense of relations analyzable through points in a genealogical space is merely to restate the fact that one is dealing with a system of terms, not so many isolated semantic utterances. Structure defined only by relationships between terms induced by imbedding those terms in a genealogical grid is not an internal logic for the system but simply a description of the final working out of a system that exists at another level. Kin terms have relations amongst themselves definable without first mapping the terms onto a genealogical space and then comparing and analyzing them as sets of kin types (cf. Leaf 197 1) . This assertion neither confirms nor denies that the genealogical space is fundamental to the terminological space in an ontogenetic sense. Kin terms are a means of classifying kin types, and the genealogical space of kin types is a fundamental means for defining relations between concrete egos and alters in the language of kin terms, as has been widely argued. But the American kin term Father, for example, stands in a well-defined relation to the term Uncle, say, without calling into consideration either what the terms Father and Uncle mean as sets of kin types (let alone their metaphorical and other usages) or how those sets of kin types are related in the genealogical space. Indeed, the analysis of the AKT to be presented here will proceed apart from any necessary reference to a genealogical space.
Paralleling the difficulty in both uncovering an underlying structure and analytically expressing its internal logic is the choice of an appropriate formalized language for representing structure. While both the componential analysts and the equivalence-rule analysts have separately established fairly standardized notation systems (e.g., Romney and D'Andrade 1964 , Romney 1965 , Lounsbury 1964 , Scheffler and Lounsbury 1971 , these are largely ad hoc in that they are formed mainly to permit symbolic expression of the particular relations decreed relevant to each kind of analysis. They do not present the subject matter in a formalized manner adequate for study of the logic generating the structure of the system of kin term relations (cf. Lounsbury 19641380) . Further, despite this claim to being formal (Lounsbury 1964:35 I) , equivalence-rules analysis has been criticized for a lack of formal axiomatic representation and dependence upon unstated assumptions (Lehman and Witz 1974) .
At the same time, there has been no shortage of attempts to provide formalized notational systems for representing kinship terminologies (Morgan 187 1, Davis and Warner 193 7, Greenberg 1949 , Gellner 1957 , Hammel 1965 , Romney and D'Andrade 1964 , Romney 1965 , Aoki 1966 , Kay 1966 , Keesing 1968 , Atkins 1974 . These notational systems are limited, however, in that they are not designed to be structural representations of a terminological system. Rather, they are translations of verbal descriptions into symbolic notation. Though the translations may be an efficient and parsimonious means for representing kin terms as relative products (see also Wallace 1970) of basic units such as "parent" and "child" in symbolic form (see especially Atkins 1974) , they are not designed to represent the operations out of which structure is formed.
More recently, I have imbedded kinship terminology into the language of abstract algebras, a formalized language suitable for the study of structure (Read 1974) . Although representing aspects of kinship systems in the language of abstract algebras has a relatively long (Weil 1969 (Weil [1948 ; Bush 1963; White 1963; Courrhge 1965; Boyd 1969 Boyd , 1972 Ballonoff 1974; El Guindi and Read 1979; Tjon Sie Fat 1981) though controversial (Korn 1973) history, my use of the algebraic format for isomorphic representation of the system of kin terms as a structured system is new. Isomorphic representation is a primary reauisite for using the established formalism of one domain -(algebraic structures) to represent and analyze properties of another domain (kinship terminologies) (cf. Mitchell 1980) .
Of the many arguments that can be made for following this algebraic route for representation of the structure of a kinship terminology, a persuasive one is the fact that, on the one hand, algebraic structures can isomorphically represent virtually all well-defined, logically consistent, and complete structures formed from the relation of objects to one another as determined through operations performed on those objects and, on the other hand, the equivalence rules strongly suggest that one is dealing with such structures when one considers kinship terminological systems. The equivalence rules would not "work" in the sense that a few are sufficient were the terminology not structured by an internal logic of relations amongst kin terms: "we must allow for the possibility that extensive terminological equivalences between close and distant kin types may be merely the cumulative end result of the consistent and repeated operation of a few . . . equivalences of a much more limited scope" (Scheffler and Lounsbury 197 1:65, emphasis added) . The algebraic goal of understanding structures created by an internal logic of relations amongst objects formed by repeated application of an operation(s) to the objects (Birkhoff et al. 1974) suggests the algebraic language to be a natural domain for representing and analyzing the structure of a kinship terminological system.
To be demonstrated in this article is the manner in which the AKT is structured as being generatable from a few, basic principles. The minimum goal is to demonstrate explicitly that the set of terms for the AKT is inherently structured as a system of objects ( = kin terms), operations ( = kin term products), and equations (e.g., Parent of Child as a consanguineal relation equals Self) and that the whole terminology can be mapped isomorphically onto an appropriately defined algebraic structure. In turn, through this isomorphism, the machinery used in the study of algebraic structures can be invoked to examine the structural properties of the AKT as engendered by the set of objects, operations, and equations.
Several levels in the analysis of kinship terminologies will be distinguished here: (I) the structure of a set of kin terms as kin terms; (2) the mapping of kin terms onto a genealogical space; and (3) a set of rules used to apply kin terms, via kin types, to specific egos and alters, in standard usage of kin terms (this third level will not be discussed below). The separation of levels prevents, as has been noted by Scheffler and Lounsbury (197 1:2) , the confounding of their properties in attempts at explication (see also Levi-Strauss 1967a:276; Hunt 1969:37-38 ; Lambek and Lambek 1980; Scheffler 1982:181-82) . Kin term usage, for example, does not define kin term structure (cf. the criticism of Murdock by Lkvi-Strauss [1967a:301] ) but instead shows how that structure is interpreted.
The analysis presented here will demonstrate that the first two levels are independent, not contingent. Defining kin terms as classes of kin types requires relating the independently analyzed structure of kin terms to the genealogical space. It will be shown (Theorem 6) that a general method for mapping the terminological space onto the genealogical space along with the structure of kin term relations suffices to define each kin term as a set of kin types. Thus the goal of equivalence-rules analysis of recreating the distribution of kin types across kin terms (Lounsbury 1964; Scheffler and Lounsbury 1971 :SO-52) will be accomplished in a totally different fashion.
In the process, it will be shown that features of the AKT heretofore taken as idiosyncratic are actually deeply imbedded structural properties. Specifically, it will be shown that aspects of the terminology such as variable use of sex marking of terms (e.g., some terms having both sex-and non-sex-marked forms, while other terms have only a sex-marked or only a non-sexmarked form) are derivative properties of the structure. Further, the fact of some terms' having both sex-marked and nonsex-marked forms is shown to be interpretable as a semantic marking of basic structural units. Other properties, such as Uncle and Aunt terms' being used for both consanguineal and affinal relations of alter to ego, while affinal relations are excluded from the range of other terms (e.g., there being no kin terms for Spouse of Niece or Spouse of Nephew), are found to be necessary for consistency with the logic generating the structure of the AKT (Theorem 1). Further, the marking of affinal terms with the suffix "-in-lawn and the set of terms for which the suffix is used will be given structural justification (Theorem 3). Finally, a remarkable parallel between native (and anthropological) classification of sets of kin terms and structural properties separately developed for algebras will be presented.
These specific results establish both the validity and the utility of viewing a terminological system as being internally structured by a few basic rules. It is further argued that the analysis given here also explicates why both componential analysis and equivalence rules should "work": each is partially sensitive to a more fundamental structure.
Should this method of analysis-relations among kin terms demonstrated to have a structure generated by the application of operations and equations to a set of objects-be applicable to other terminologies, then algebraic structures will have been established as the appropriate domain for the study of the logical properties of kinship terminologies in the same way that in physics the calculus is the domain for the study of the logical properties of, for example, forces acting on masses. This possibility has been foreshadowed by Lkvi-Strauss (1976) in a reply to a criticism by Maybury-Lewis of the idea of using mathematical formalism to study social relations: "if a distinction is made between the level of observation and symbols to be substituted for it, I fail to see why an algebraic treatment . . . could not teach us . . . something of the way a . . . system actually works, and bring out properties not immediately apparent to the empirical observer" (p. 80, emphasis added).
Whether algebraic structures are the appropriate mathematical domain for imbedding all kinship terminologies is an empirical issue. However, once this thesis is established for the AKT, it only remains to be determined if kinship terminologies, though obviously differing in detail, universally show commonality in having the structural form of algebras or whether there are radically different kinds of terminologies, namely, those which have the form of algebraic structures and those which do not. For the former terminologies the algebraic representation will provide a basis for a more meaningful classification of terminologies at the level of their defining structural features, as has been argued by Scheffler (1972 b) , rather than a t the level of secondary properties dependent upon those underlying features. On this general issue, it will Vol. 25 . No. 4 August-October 1984
Read: ALGEBRAIC ACCOUNT OF AMERICAN KIN TERMS only be asserted here that the AKT has the form of an algebraic structure of a particular kind.
ALGEBRAIC REPRESENTATION O F STRUCTURE
By an algebraic structure is meant the logically complete structure of relations obtained amongst a set of objects through the logical consequences of operations performed on those objects and satisfying certain equations. Algebraic structures are differentiated one from another by the equations that the operations must satisfy, by the number and kind of operations (unary, binary, and so on), and by the cardinality (number of entities) of the set of objects (e.g., finite versus infinite). The focus in algebraic structures is thus on the application of operations to objects and not on the properties of the objects. The content and properties of objects per se are of separate concern from the structure of relations determined through application of an operation to those objects.
By an operation is meant, roughly, a rule that assigns or maps objects, one at a time, to other objects, with all objects belonging to some set S which serves as the domain of discourse. Operations are distinguished by the number of objects upon which the operation may act: a unary operation maps one object to one object, a binary operation maps a pair of objects to one object, and so on.
As examples of unary and binary operations, and to illustrate the generality of contexts which can be represented using the (mathematical) idea of an operation, consider the following statements: (I) " is a friend o f " and (2) " is a child of -a n d . " The first statement can be used to define a unary operation, call it F , over a set S of objects, here taken to be a set of persons, via the rule of associating with an object s E S (read "s in S" or "s, an element of S") an object t E S when, and only when, the statement "t is a friend of s" is true, and write SF = t (read "s's friend is t" or, more exactly, "the operation F , when applied to the objects, maps s to the object t"). F is a unary operation for the set S . The operation F can map an object s E S to an object t only when (1) t is already in S and (2) the statement "t is a friend of s" is true. An operation is defined only with respect to a specific set in order that there should be a well-defined domain for the operation. The second statement can be used to define a binary operation, call it C, over a set S of objects, here taken to be a set of persons, by the rule of mapping to an object u E S a pair of objects s, t E S when, and only when, the statement "u is a child of s and t" is true, and write (s, t)C = u. Again, it needs to be emphasized that the object u must come from the set S. If actual persons s and t should have children and none of their children have been included in the set S for whatever reason, then the operation C is not defined for the pair (s, t).
As these two examples suggest, the concept of an operation over a set of objects is extremely general, and a wide variety of contexts can be represented in this fbrm. Further, this format already exists, though it is not specifically identified as such, in the analysis of kinship terminologies. Kin types and kin type products can be recast as a set S of objects with a binary operation B by letting the set S be the set of all kin type products that can be formed from the basic kin types, f,m, 6, z , s, and d, and letting the operation B be the binary operation defined over S as follows: If s and t are kin types, says = mb, t = fd, let (s, t)B = st, with the righthand side of the equation the ordinary kin type product of the kin types s and t (e.g., for the example just given, st = mbfd).
For the first two of these examples, while the operation does define a structure for the corresponding set S through indicating what objects are mapped to what objects, the structure need not have any internal logic and thus may be of little intrinsic interest, even when the concept being represented by the operation is thought to have a "logic" to it. Friendship, for example, is certainly not a random means by which relations between persons are formed, but a poor choice for the set S may preclude the representation of the "rationality" of friendship networks in the structure for S . If only some of the friends t, u, v, . . . of a person s E S are included in S , for instance, the full network of friends centered around s will only be partially represented in the structure induced over S .
Within the algebraic framework such incomplete structures are excluded through the concept of an algebraic structure. In order for a structure defined by an operation 0 over a set S to be an algebraic structure, two additional properties must be satisfied by the operation 0 : (1) completeness and (2) singlevaluedness. By completeness2 is meant that an operation 0 over a set S must be defined for all objects in S: a unary operation over S must be defined for each object s E S , a binary operation over S must be defined for each pair of objects s, t E S , and so on. By single-valuedness is meant that the operation 0 must assign a t most one object when the operation is applied. Neither the operation F nor the operation C defined above would normally be single-valued. Were the defining statement for the operation F restated as " is the best friend of " and the corresponding statement for C restated as " is the first child of -and , " these statements would now define a unary and a binary operation, F' and C', respectively, each of which is single-valued over the set for which it is defined. On the other hand, none of these operations is likely to be complete, as there are persons without a best friend and there are pairs of persons without a child in common, such as a woman and her daughter. As the above examples suggest, the completeness property is a strong requirement which most arbitrarily defined structures do not satisfy. Structures defined on an ad hoc basis, even if restateable in the form of a single-valued operation, do not normally admit of restatement in the form of a complete operation over a set S. Remarkably, in view of these cautionary comments, the AKT does have an underlying structure derivable from a complete, single-valued binary operation over a set S of objects.
The virtue of the properties of completeness and singlevaluedness from an analytical point of view stems from their permitting the working out of structural properties emanating solely from the logic of equations the operations must satisfy. Completeness and single-valuedness permit the formation of arguments such as "Given s E S , let t be the element in S such that sU = t," where U is a unary operation defined over S , or "Given s, t E S , let u be the element in S such that (s, t)B = u," where B is a binary operation defined over S , and so on. Completeness ensures that it is meaningful to apply the binary operation B, say, to any pair of elements s, t E S , and singlevaluedness ensures that it is meaningful to assert that there is precisely one element, call it u, with the property that (s, t)B = u. In this way it is possible to make arguments about the form of the structure for a set S as determined by an operation over S and by the equations the operation must satisfy in an abstract fashion, without appeal to the specifics of the set S and which concrete object is related to what other object, if any. For example, for a complete single-valued unary operation U over a finite set S (i.e., a set S with a finite number of elements or objects in it), it is always possible to start with an element in S and form a chain of elements that eventually "doubles back" on itself.
For example, given an arbitrary element s E S , let t = sU, then let u = tU, and so on. In this way, a chain of elements
The term "complete" is not part of the usual algebraic vocabulary. Completeness as defined here is generally assumed in algebraic theory and therefore has no algebraic label. s, t, u, . . . is formed in which each element (except the first) is obtained from the immediately preceding one by application of the unary operation U to that element. Since S is a finite set, not all elements in the chain s, t, u . . . can be distinct, say, vU = t, for instance. Thus the chain in this case is actually of the form s, t, u, v, t, u, v, t, . . . and doubles back on itself from v to t (where "doubling back" can include the degenerate cycle sU = s).
The argument can be extended to a stronger claim about structure, namely, that each such chain has a finite number of "starting points," so that S can be decomposed into a collection of disjoint subsets with each subset structured as just described. This structure for S is determined solely through the logic entailed by the existence of a complete single-valued, unary operation U over a finite set S of objects, and the form of the structure is independent of the actual nature of the objects (though other properties-for example, the length of the nonrepeating portion of a chain, if any, measured from one of the starting points-would be specific to a given chain and hence a consequence of the particular objects making up that chain).
Completeness and single-valuedness are powerful properties for analyzing the logic of structure and simultaneously suggest the unlikelihood that an arbitrary set of relations for a set of objects would have these properties. To put it another way, a context immediately describable in the form of a complete, single-valued operation over a set of objects suggests a welldefined domain with internal structure given through the logic of an operation applied to the set of objects-in short, a domain in which structure is algebraic and can therefore be analyzed through the language and theory of algebraic structures. The claim to be established here is that the AKT is in fact so structured-specifically, that the AKT is based upon an algebraic semigroup of consanguineal terms.
SEMIGROUP REPRESENTATION
By a semigroup is meant a particular type of algebra in the class of universal algebras. By a universal algebra is meant a structure composed of (1) a set S of objects or elements and (2) a set R of single-valued operation(s), generally assumed to be complete, defined over S. Universal algebras can be divided into classes of algebras called varieties in terms of the sets A of identity equations that must be satisfied by their elements. If Y is a universal algebra with set S of objects, set R of operations, and set A of identity equations, one writes Y = (S, R, A). By convention, the same symbol, in this case Y ,is sometimes used for both the set of objects in the universal algebra and the universal algebra with that set of objects (see Birkhoff et al. 1974 for a general overview of algebraic theory, including the theory of universal algebras).
Universal algebras are thus distinguished by both differences in the set R of operations and the set A of identity equations that must be satisfied. What is of concern here is the situation in which R consists of a single binary operation. By convention, a binary operation is often denoted by the symbol O , and one writes s o t = u in place of the notation (s, t) o = u introduced earlier. Further, one often writes st = u and leaves the o understood. Thus "(s, t) 0," "s t," and "st" all mean the same thing: the result of applying the binary operation labeled to the pair of elements s, t E S (in that order) is the element u E S .
A basic identity equation that the binary operation must satisfy for most algebras is that of associativity: (s t) 0 u = s (t u) for all s, t, u E S. That is, the operation 0 is said to be associative when performing the operation first on s and t and then on that result and u or performing it first on t and u and then on that result and s yields the same result regardless of the choice of elements s, t, and u E S. In effect, associativity allows the writing of a string of elements joined pairwise by the operation without using parentheses to distinguish the order in which the operation is to be applied to pairs of elements. Associativity is an implicit assumption made for the kin type product when ones writes a sequence of basic kin types such as "mmfld" to describe the position of alter vis-A-vis ego.
A universal algebra with one single-valued, complete binary operation that is associative (i.e., an algebra of the variety in which is the only operation in R and the identity equation for associativity is the only identity in A) is called a ~e m i g r o u p .~ As the name indicates, it has only some of the properties of a group. I will use the notation Y = (S, 0) to indicate that Y is a O .
semigroup with set of objects S and binary operation A group is a semigroup that also has an identity element (an element e such that e s = s e = s for all s E S ) and an inverse element for each element (that is, for each s E S there is an element in S , call it s-', such that s s-' = e, the identity element in S ) in the set of objects (i.e., an algebra is a group when it belongs to the variety in which o is the only operation in R and A contains the identity equations for associativity, the identity element, and inverse elements).
Given an arbitrary set S , one can construct a semigroup from S by concatenation of elements in S to form the so-called free semigroup with basis S . To do this, define a word inductively as follows: First, every element of S is taken to be a word. Second, if w' and w" are previously defined words, say w' = w ; o w ; o . . . owAandw" = w;ow;o.. . owkwithwfand w ! E S for all i and j, define a new word w = w' w" by writing first the word w', then the operation symbol followed by the word w". For the example given above of words w' and w", w = w' w" = w; w; . . . wA w; w; . . . wk. The concatenation operation just defined is clearly associative, so that the collection W of all words formed from the elements of S , along with the concatenation operation forms a semi-
group, the free semigroup with basis S.
T H E GENEALOGICAL SPACE AS A SEMIGROUP
While this terminology and construction may seem remote from kinship analysis, the above construction of a free semigroup is actually the foundation for the study of kin terms as classes of kin types in a genealogical space (see also Boyd 1972 , wherein semigroups are first introduced into the literature on genealogical spaces). The consanguineal genealogical space is taken to be the collection of kin types formed using kin type products applied to the basic kin types, m, f, b, z, s, and d, such as the kin type mmfod. Kin types are joined using the kin type product by writing one kin type immediately followed by the other kin type: for example, (mmf) X (bd) = mmfod. Thus a kin type is just a word in the framework given above, and the ordinary kin type product is the concatenation operation O. Hence the construction of the genealogical space of all kin types, along with the kin type product, is based on a free semigroup with basis a set of six elements conventionally labeled f, m, b, z, s, and d.
The genealogical space of kin types diverges from the form of the free semigroup that is its foundation by imposing a set of equations that identify certain words in the free semigroup that are otherwise distinct. For example, in the free semigroup the words ms, fs, and b are distinct. In the genealogical interpretation of these symbols, ms = fs = b. The latter is one of the several equations used (implicitly) to reduce the free semigroup with basis f, m, b, z, s, d to the actual semigroup of kin types with binary operation the kin type product.
The effect of a set E of equations imposed on a free semiSemigroups are defined and discussed in most general texts on algebras (e.g., Kurosh 1963 This construction procedure will be used to represent the consanguineal terms of the AKT as a semigroup: a free semigroup of consanguineal kin terms will be defined and then a set of equations will be imposed on it in accordance with properties of the consanguineal terms in the AKT.
Viewed as the basis of a free semigroup, the elements of S are labeled arbitrarily, and no additional properties that might emanate from an interpretation of these symbols are presumed.
Viewed as a genealogical space, the kin types f, m, . . . , d are labeled in reference to a specific interpretation of these symbols, and implicit properties are often introduced via this interpretation. Thus if the affinal kin types w and h are included so as to form the genealogical space of consanguineal and affinal kin types, a word such as ww is allowable in the free semigroup with basis S = {f, m, b, z, s, d, h, w } formed from the six consanguineal and the two affinal symbols, but that word is meaningless in the full genealogical space. The word ww is meaningless in the genealogical space as a statement of a possible relationship of alter to ego not because of the logic of kin types and kin type products, but as a result of cultural conventions such as that alter can stand as wife to ego only when ego has male sex and alter has female sex (though in the real world of actual alters and egos even conventions such as these are violated). The mathematical formalism makes this distinction between internal and external properties explicit and would require imposing equations which indicate that certain kin type products do not yield kin types on the free semigroup (see Lehman and Witz 1974 for attempts along this line). Equations of this sort for kin terms will be used below for extending the algebraic construction to include symbols with interpretation as affinal terms.
REPRESENTATION O F KIN TERMS AS A SEMIGROUP: PRELIMINARIES
While the relationship between the (consanguineal) genealogical space and a semigroup is straightforward, the relationship between the terminological structure for the AKT and a semigroup is more complex. To establish the connection, it is first necessary to define a product for kin terms. This product is the fundamental feature that permits examining the underlying structure for the kinship terminology separate from a genealogical space.
Whereas with kin type products one constructs words (in the sense of the algebraic terminology) simply as a concatenation of kin types, the product of kin terms is to be not simply the concatenation of two kin terms but another kin term. The kin What is here called the "E-reduced semigroup of the free semigroup Y" is a special instance of a general concept more exactly defined in algebraic theory under the rubric "factor, or quotient, algebra." Precise definition of a factor algebra would require introducing additional algebraic terms that otherwise are not used here (but see n. 9 for a partial definition). The free algebra and the factor algebra are interconnected in that every algebra can be expressed as the factor algebra of a suitably defined free algebra; i.e., a given algebra is the homomorphic image of a suitably defined free algebra. The free algebra serves as a beginning point for the construction of an algebra with the more specific properties given by certain equations that the elements of the desired algebra must satisfy. term product will thus differ fundamentally from the kin type product. Further, unlike the kin type product, the kin term product will require appeal to native knowledge for the result of applying the product to a pair of kin terms.
The product for kin terms is defined as follows: 
Father-Mother
Father--Mother-
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Great-gmndson Great-granddaughter complex way in which kin terms are related via the kin term product. As will be shown below, the complete terminology for the AKT is built up from a consanguineal structure which has the form of a semigroup. As the full structure is built up from the consanguineal foundation, properties such as singlevaluedness and completeness, which are part of the consanguinea1 structure, are "lost." The full structure is built up from the consanguineal structure by reintroducing into this structure, a t the algebraic level, two aspects of the full terminology stripped from the terminology to reveal the imbedded consanguineal structure. The two aspects that are removed and then algebraically reintroduced are affinal terms and sex marking of terms. A graphic procedure will be used to accomplish the first part of the analysis: reduction of the AKT to an imbedded consanguineal structure.
GRAPHIC REPRESENTATION O F T H E AKT
The general form of the structure for kin terms in the AKT may be graphically represented on the basis of a procedure devised by Leaf (1971 Leaf ( , 1972a , by starting with the kin terms Mother, Father, Son, Daughter, Husband, and Wife and repeatedly using the kin term product, beginning with Self, until all kin terms6 have been reached in all possible ways. The result is shown in figure 1 , where a pair of terms directly
The terms Stepparent, Stepchild, and Half-"Sibling" have not been included in the structural analysis. These terms do not define structure, but represent the resolution of contradictions that otherwise would occur in kin term usage given the cultural recognition of divorce and remarriage within the American kinship system. Thus Stepparent resolves the potential conflict between Parent defined both as the reciprocal of Child and as Spouse of Parent in the case of an ego whose parent is divorced and remarried. Similar comments apply to Stepchild and Half-"Sibling."
Cousin Etc .
Grandnephew Grandniece
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Etc.
Etc. Figure 1 is constructed using native knowledge about which products in fact yield kin terms and which products do not yield kin terms. Thus it is not a compendium of all possible products (like kin type products in the genealogical space), but consists of only those products that result in a kin term.
The graph given in figure 1 can be taken to be a structure in the form of a set of labeled nodes or points connected by links of two kinds: (1) consanguineal and (2) affinal. The links represent the result of taking the product of either the Mother, Father, Son, or Daughter term with the given term, in the case of a consanguineal link, or the product of either the Wife or Husband term with the given term, in the case of an affinal link, as appropriate. Since each term appears exactly once as a node. and since all ~ossible links emanatinn from a term consisteit with native knowledge are represented, the sequence of paths to a term from Self is also a definition of a term in a system of terms. Thus Grandfather is the label for the node which is reached, among other paths, by taking the product Father Father Self. Further, one can use figure 1 to establish relations between any pair of kin terms as kin products. Despite these aspects of figure 1 which show the relation of one kin term to another, the structure shown in it is not a completely satisfactory characterization of the structure of kin terms, as the product of kin terms expressed in it is neither complete nor single-valued. Further, it is not clear how the system of nodes given in figure 1 can be generated from a basic set of elements and operations. While figure 1 is not sufficient as a characterization of structure, it does indicate that two concepts may be sufficient for representing the structure for the set of kin terms. These are (1) a set of nodes taken as representing kin terms and (2)lines or links connecting those nodes representing how kin terms are connected in a system of kin term products, using products of a kin term with Mother, Father, Son, Daughter, Husband, or Wife to define those links. The system of paths defined by those links then defines the relation between any pair of terms in the language of kin term products.
From figure 1 it can be seen that the lack of completeness (some products are not defined) and lack of single-valuedness (some products may equal more than one term) has two sources: first, the presence of terms that are in structurally identical positions but otherwise distinguished only by sex marking of the terms (e. g., Grandmother, Grandfather) and second, the simultaneous consideration of affinal and consanguinea1 terms.
The matter of affinal versus consanguineal terms relates to a fundamental assertion about the AKT, namely that it is the composite of two consanguineal structures. Briefly, from the perspective of Self there is first the structure of consanguineal terms and second, via products such as Spouse Self, another consanguineal structure, namely that constructed around Spouse as Self and isomorphic to the consanguineal structure for Self, that is introduced as an affinal structure with respect to Self. The set of affinal terms is an assertion about what aspect of this second structure is part of the total structure (affinal plus consanguineal) centered around Self.
For the AKT, a distinction is sometimes made between affinal and consanguineal terms using features of semantic labels for kin terms. The affinal terms are those marked with the suffix "-in-law," though the semantic distinction is incomplete in that it leaves unresolved the problem of UncleIAunt terms' being used for both consanguineal and affinal relationships as defined genealogically (see Schneider 1968:106n) . In the analysis given here, in contrast, consanguineal terms will be those that can be reached from Self through kin term products that do not include the fundamental affinal terms Wife and Husband and affinal terms those that can be reached only through kin term products that include these affinal terms. Figure 1 can now be modified to eliminate kin term products that lead to kin terms in structurally identical positions.' It is evident that for airs of terms such as MotherlFather or Uncle1 Aunt the pattern of grid lines originating or ending at one term of the pair has exactly the same pattern as for the other term of the pair. That is, the two terms of the pair occupy structurally equivalent positions, which suggests that the sex marking of terms is a property subsequent to an underlying structure of positions without sex distinctions for terms. Figure 1 can be redrawn as figure 2a, wherein pairs of terms that are in structurally equivalent positions are circled and lines are drawn to the circled pair rather than to each of the terms making up the pair. Now, for the pairs on the lineal line through Self it is possible to substitute a non-sex-marked kin term: Parent for MotherIFather, Child for SonIDaughter, and so on. For the collateral circled pairs there is no non-sex-marked kin term, with the exception of "Sibling," used technically for Brother or Sister. For purposes of reference, these latter positions will be labeled "Sibling" for BrotherISister, "Nuncle" for AuntIUncle, "Phiece" for NephewINiece,' and so on. With these labels figure 2a can be redrawn as figure 2 b. Next, figure 2b can be modified to eliminate kin term products that include Husband or Wife. This yields figure 2c. In figure 2c , lines connecting nodes now just represent the result of multiplying a term by Parent or Child, as appropriate. The manner in which this system of nodes is constructed by repeated use of products with the Parent and Child terms can be seen more clearly in figure 3 a , wherein only the relative position of nodes has been modified. Finally, figure 3a can be reduced to an unlabeled node system as given in figure 3 b. In figure 3a , all nodes lying on an imaginary horizontal line are terms with the same generational distance from Self. If the figure were folded in half using a line running through Self, "Sibling," Cousin, and so on, as an axis, the nodes above the axis that fall directly on nodes below the axis would stand in reciprocal positions: Parent is the reciprocal of Child, Grandparent is the reciprocal of Grandchild, and so on. Further, the terms on the axis are all of the self-reciprocal terms: "Sibling," Cousin, and so on.
This process of structural reduction has gone from the complete graph for the AKT (figure 1) to a graph of consanguineal terms (figure 2) and finally to an underlying graph for the structure of consanguineal terms wherein positions that differ only in sex marking and not in structural position have been "collapsed" and replaced by non-sex-marked terms. The fundamental assertion to be proven here is that the latter structure is the foundation for the structure of the whole terminology.
-
The process of structural reduction has been discussed in detail and algebraically defined by Lorrain (1974 Lorrain ( , 1975 .
The term "Phiece" is used here rather than "Nibling" as has been suggested elsewhere because "Phiece" combines elements of Nephew and Niece in the same way that "Nuncle" combines elements of Aunt and Uncle. This will be established by showing that the abstract version of figure 3 a , namely, figure 3 6 , is the graph of an appropriately defined semigroup and then algebraically constructing from figure 3 b a structure that is isomorphic with figure 1. Each step of the construction will be motivated by a series of cultural "rules" regarding the AKT. The rules are statements of principles which characterize how sex marking of terms and how affinal terms are imbedded into the AKT.
The motivation for the method of constructing the semigroup with graph figure 3 b stems from the property of figure 3a already noted, namely that each pair of terms is linked by kin term products using the Parent and/or Child terms. Thus, beginning with Self, it is possible to reach any node in figure 3a by an appropriate sequence of products of the terms Parent and Child, and conversely, any sequence of products of the terms Parent and Child leads to a node in figure 3a.
GRAPH O F A FREE SEMIGROUP REDUCED BY A S E T E O F EQUATIONS
Let .d be the reduction of the free algebra with basis S = {a,, a 2 , . . . , a,} and binary operation by a given set E of equations. A graph for the structure of .d may be constructed as follows: Let a = al E S and use "a" as the label for a node. Now consider a o a. If a o a = a (as a consequence of one of the equations in E ) , then this part of the construction is complete. If a a # a , label a second node " a o a" and connect the previous and this node by an arrow. Next consider a ( a a ) = a a a. There are three possibilities: (1) If a o a o a = a o a (as a consequence of one of the equations in E), then the portion of the graph already constructed beginning with the element "a" is complete.
( 2 ) If a a a = a , then connect the second node to the first node with a second arrow, and this part of the con- struction is complete. (3) If a a a is distinct from a or a a , label a third node "a o a o a" and connect the second and third nodes with an arrow. In this last situation, next consider a o (a o a a) = a o a o a o a. If this new expression equals a a a, a a, or a, connect the third node, which is labeled "a o a a," to the node equivalent to the product a o a o a o a; e.g., if a a a a = a , then the third node and the first node will be connected, forming, in this case, a structure that can be represented by a triangle. Continue in this fashion as long as taking a product with the element a yields a new element in . for each sequence of products, the same construction procedure. Continue in this fashion until all elements of S and all distinct words formed from elements of S are used as labels for nodes and nodes are connected whenever the label for one node is transformed into the label for the other node by taking the product of one of the labels with an element from S and using one or more of the equations from the set E . The system of labeled nodes and connections between nodes is the graph for the structure of the semigroup d .
In the graph just defined, each element of .d is represented by exactly one node, and conversely each node represents exactly one element of d . The arrows connecting nodes represent the result of taking products of elements of .d with elements of the basis S for d, using the concatenation operation and the equations in the set E. These properties establish a criterion for equating a given graph with an algebra having one closed, single-valued, binary operation; namely, the nodes in the graph must have one-to-one identification with the elements in the set of objects for the algebra, and all relations between elements in the algebra defined by the binary operation must correspond to some sequence of arrows connecting nodes in the Vol. 25 No. 4 . August-October 1984 graph. To be shown next is that the graph given in figure 36 is the graph of a suitably defined semigroup. This will establish the algebraic character of the underlying consanguineal structure for the AKT given in figure 3a, since figures 3a and 3b are isomorphic.
The demonstration will proceed at two levels: the abstract level of an algebra and its derived properties and the level of an interpretation for that algebra and its derived properties in the language of kinship terminologies.
SEMIGROUP W I T H GRAPH ISOMORPHIC T O T H E UNDERLYING CONSANGUINEAL STRUCTURE FOR T H E AKT
The structure given in figure 3 a consists of nodes labeled by kin terms, and the connection of one node to another is by taking the product of a term with Parent or Child, as appropriate. Further, there is a unique node labeled Self from which it is possible to reach any kin term in the figure by taking an appropriate sequence of products of the terms Parent and Child, and the product of any kin term with the term Self does not change that kin term. Thus it would seem that three elements are needed and suffice to generate the structure given in figure 3a: Self, Parent, and Child. The latter observation motivates the following definition9 for the semigroup to be analyzed here:
Strictly speaking, the definition of the semigroup % requires three steps. First, the free semigroup Y with basis S = {P,C, E} is formed using the procedure discussed above. Second, Equations 1-4 in Definition 2 are used to define an equivalence relation R over 9 (i.e., R is a partition of the set of elements in Y )that is also a congruence, so the factor algebra YIR = % can be formed. Third, the symbols E, P, and C are used as labels for the corresponding elements in YIR.
--
--
Definition 2: Let Y be the free semigroup with basis S = {E, C, P}. Let % be the semigroup reduction of Y determined by the following equations:
The semigroup % will be called the consanguineal semigroup for the AKT.
Interpretation: Since % is an abstract algebra, the labels "P", "C," and "En for the elements of the basis S are arbitrary and have no meaning other than that implied by Equations 1-4. In the interpretation of % in the language of kinship terminologies, the element P will be identified with the term Parent, the element C with the term Child, and the element E with the term Self in the AKT. Under this interpretation, Equation 1 asserts that Parent o Child = Self. That is, in the consanguinea1 space, Parent of Child is Self. Similarly, Equations 2 and 3 assert that the product of the kin term Self with either the kin term Parent or the kin term Child (in either order) is just the latter kin term. Finally, Equation 4 asserts that the product of the term Self with itself is just Self. While Equation 1 is a defining property for the algebra %, the intepretation of Equation 1 in the AKT is true only when the domain of discourse is the space of consanguineal terms.
Equations 2 and 3 are true in the algebra not only for the elements P and C, but for all words in %, as the following lemma establishes.
Lemmal: F o r a l l w o r d s w E % , w o E = E o w = w .
Proof: If w E %, then w = wl w2 . . . w, for some n, n 1, where w, E S for all i.
(since wl = E , C, or P) = wl w2 . . . w, = w. The proof that w E = w is similar.//1°
Lemma 1 establishes that E is an identity element for %. The next definition and proposition provide simplified notation for writing a string of products in %. The proposition also serves as the basis for showing that figure 3 6 is the graph of the consanguineal semigroup %.
Definition 3: Let Po = E = C0 and define, inductively, Pn = P o p n -l a n d C n = CoCn-'ferns 1. (ThusP1 = P o Po = P E = P , P2 = P o P1 = P o P , and so on.)
Proposition 1; For all words w E %, w can be rewritten in the form C'P', where i, j 2 0.
Proof (by induction on the length, n, of a word, w): Let w be a word in %, so that for some n a 1, w = wl w2 O . . .
wE, where w, E S, 1 G i S n. First, if n = 1, then either w = P = E O P = C O P 1 , o r w = C = C O E = C I P O , o r w = E = E o E = COP0, so the proposition is true for n = 1. Second, if the proposition is true for n = k, it remains only to show that the proposition must be true for n = k + 1. But for n = k + 1, lo The convention of using capital letters for kin terms and lowercase letters for kin types will not be followed in the notation for algebraic elements. Instead, the algebraic convention of using lower-case letters for elements of sets and capital letters for sets will be followed for algebraic expressions, with the exception of the elements with the labels E, P, and C. The symbol "//" indicates the end of a proof.
for some i ,j 2 0 by the induction assumption that the proposition is true for n = k. Now, wk+, = C or P or E . If w k + l = P , then
and the proof is finished. If wk+l = C, then w = C'PJ C. If j 2 1, then
and the proof is finished. If j = 0, then and the proof is finished. Finally, if wk + = E , then
The next lemma gives a generalized version of Equation 1 for arbitrary powers of C and P . . OC)
ego refers to alter as T alter refers to ego as T. This may be
Lemma 3: If w E %, then w can be written in the form C'Pj, i , j 3 0,in exactly one way.
Proof: By Proposition 1 , it remains only to show that if w = CiPj and w = CkP1, then i = k and j = 1. Assume, without loss of generality, that i < k. Now j 3 1 or 13j. Suppose j 3 1.
SO EPJ-' = Ck-iE, and hence Pi-' = Ck-i, B ut the latter can be true only i f j -1 = 0 and k -i = 0. Thus j = 1 and k = i . The proof for 1 3 j is similar.// Interpretation: Proposition 1 establishes that all words in the semigroup % can be rewritten via Equations 1-4 in a simple form, namely, CtPJ, i ,j 3 0. In the interpretation, Proposition 1 asserts that all kin terms in figure 3a can be reached from Self by taking first a series of products using the Parent kin term and second a series of products using the Child kin term. For example, Cousin = Child Child Parent Parent. Child Parent # Self, since the equation C P = E is not part of the definition of %. Thus, in the interpretation, Child o Parent is a kin term different from Self, namely, "Sibling."
Corollary 1 asserts that a chain of lineal, descending kin terms (Child, Grandchild, . . .) can be retraced back to Self in the consanguineal domain by taking an appropriate number of kin term products with the kin term Parent. Thus tracing to descendants and then back to Self stays within the lineal consanguineal line. In contrast, tracing to ancestors and then to descendants leads to collateral kin terms. From Proposition 1 and Lemmas 1-3 it may be seen that the graph for the semigroup % is precisely figure 3b with the nodes in that graph labeled with the words from % as given in figure 4. This establishes that the structure underlying the consanguineal space for the AKT, namely, figure 3a, is an algebraic structure, specifically, a semigroup with an identity element. In the next section several algebraic properties of the consanguineal algebra % will be established and shown to be the equivalent of properties of kinship terminologies.
PARALLELISM BETWEEN PROPERTIES O F KINSHIP TERMINOLOGIES AND PROPERTIES O F ALGEBRAS
In kinship terminology theory, the notion of reciprocal kin terms is fundamental. It will now be shown that this property is the equivalent of the algebraic property of inverses.
Two kin terms T and T a r e reciprocal kin terms if whenever Vol. 25 . No. 4 . August-October 1984 expressed in the algebraic language as follows:
Let w E (e SO that w = C'PJ for some i ,j 3 0. The reciprocal of w is the word w ' = CjPi.
The algebraic definition of a reciprocal is equivalent to the kinship definition, since whenever CYJ is the path from Self to a kin term in figure 3a, then C j P y s the path from that kin term back to Self.
Lemma 4: Pr = C, Cr = P , and E' = E . Proof: Since P = PIC0, Py = P°C1 = E C = C. The proofs for Cy = P and E' = E are similar.// of kin terms into classes of terms with a specified relationship to Self. For kinship terminologies, the set of consanguineal terms can be divided into two subsets, lineal and collateral, and the former can be further divided into ancestral and descendant terms. These subsets have importance for the semigroup % as representing three natural subsemigroups of %.
Definition 8: A subset T of the set of elements S of a semigroup Y is said to form a subsemigroup T of Y whenever for all pairs of elements s, t E T, s o t E T. (That is, 5 has the structure of a semigroup using the binary operation from Y.) Definition 9: A semigroup (subsemigroup) Y is said to be a cyclic semigroup (subsemigroup) if there is an element s E Y such that for each t E Y there is an n 3 0 such that t = s".
A cyclic semigroup is the structurally simplest semigroup in that a semigroup must contain a t least one cyclic subsemigroup (e.g., see the construction of a graph for a semigroup above).
Definition 10: A subsemigroup T of a semigroup Y is said to be a maximal subsemigroup of Y if whenever % is a subsemigroup of Y and 5 C %, then T = %. Since 5 is cyclic, T = {E, w, w2, . . .} for some w E %. Now w Z P q o r all i 3 0, otherwise T C A, a contradiction. Let w = C T j , i # 0. But A C T implies P = wn = (CiP3), for some n 3 0, which is a contradiction, since i # 0. Thus A C T is impossible, and so & is a maximal cyclic subsemigroup of '%.
A similar argument applies to 9.11 Interpretation: Proposition 6 shows that the ancestral (descendant) lineal terms form a maximal cyclic subsemigroup. Separation of lineal terms into ancestral terms descendant and terms is thus not just a division of past versus future generation with respect to Self but fundamental for a decomposition of a more complex structure into simpler component structures.
The semigroup % may be decomposed into component structures as follows: The product decomposition of the semigroup % is given by the next proposition.
Proposition 7: The semigroup % is the product of the maximal cyclic subsemigroups 9 3 and d.
Proof: By Proposition I , if w E %, then w = CiPj for some i, j 2 0. Since Ci E D and Pj E A, it follows that % is the product of 9and &.// Interpretation: Proposition 7 indicates that the consanguinea1 space for the AKT can be viewed as formed by taking products of descendant and ancestral terms, making the concept of ancestral and descendant terms a fundamental underlying property of the consanguineal space.
The subsemigroup of collateral terms does not form a cyclic subsemigroup. Instead, the structure is as far removed from Read: ALGEBRAIC ACCOUNT O F AMERICAN KIN TERMS being a cyclic subsemigroup as possible, since it can be decomposed into a nested sequence of noncyclic subsemigroups with disjoint intersection over all subsemigroups making up the nested sequence. This property is proven in the following lemma:
Lemma 10: Let 0, = {CiPj: i, j 3 n}. Then 6, = (On,0) is a subsemigroup of % with identity CnPn. Further, nz= 0, = $3, where @ is the empty set (set containing no elements).
Proof: If w, w'E 0, with w = CiPjand w' = CkP1, i, j , k, 1 3 n, then
Now, if j 3 k, then i + j -k 3 i 3 n. Similarly, if j < k, then 1 + k -j 3 1 3 n. In either case, ww' E 0,. Thus 0,is a subsemigroup of %.
If ze, E 0, and ze, = CYj, then CnpnCipl = C"+(i-")p3 = CYJ = w and C"JC"P" = C'P"+G-") = C'Pj = w,Hence
CnP" is an identity element in 6,.
Finally, if w E nz= On, then w = C'Pj for some i, j 3 0.
But for n > i or j, CiPJ $ On, a contradiction. Therefore n z = 0, = 0 . 1 1 Interpretation: Propositions 6 and 7 and Lemma 10 show that the structure for ' % can also be decomposed into the union of two maximal cyclic subsemigroups, & and 9, and a subgroup, 61, with identity element CP. These three subsemigroups are, in the language of the AKT, the set of ancestral kin terms, the set of descendant kin terms, and the set of collateral kin terms, respectively. Thus the distinction of lineal versus collateral terms, with lineal terms further subdivided into ancestral and descendant terms, is a fundamental division of a structure into substructures. Lemma 10 further establishes that the collateral terms differ fundamentally from the lineal terms in that the former set of terms does not have expression in the form of a cyclic subsemigroup. Two other properties may be noted in the interpretation of Lemma 10: First, 6 2 consists of all cousin terms and Lemma 10 indicates that this group of terms may be "collapsed" onto its identity element, CZP2, consistent with the overall structure of the terminology. C2P2 is the term First Cousin, and this collapsing of 6 2 onto {CZP2} corresponds precisely to the native practice of deleting the distinguishing semantic features of the Cousin terms, such as the replacement of the term nth Cousin m times removed by Cousin, understood to be C2P2. Second, Lemma 10 establishes the appropriateness of Radcliffe-Brown's "equivalence of siblings" for the AKT. From Lemma 10 it follows that if K is a consanguineal kin term, then "Sibling" K = K whenever K is a collateral kin term in the AKT, for CP (equals "Sibling" in the interpretation) is the identity element for 61, the set of all collateral kin terms.
The concept of reciprocity plays an interesting role in connecting the subsemigroups &, %, and 6 1 to one another.
Interpretation: Lemmas 11 and 12 indicate that the set of ancestral terms and the set of descendant terms are related in that the former are the reciprocal terms for the latter, and conversely. Further, the collateral terms are their own reciprocals. More exactly, the notion of a reciprocal defines an antiautomorphism of the collaterals, since Lemma 12 indicates that 0'; = O1 and Proposition 2 indicates that (ww')' = w"wr for all w, w' E 0 , . Thus the mapping r:Q1 -+Q1 defined by wr = wY is an anti-automorphism of 8 , .
The last property to be established for the consanguineal algebra % is a generalization of the idea of reciprocity. For each w E %, where w = CiP3, define a function p, over the algebra % as follows: If w' E % with w' =CkPL, let i f j = 1 , i s k If w' = E , then the function p, generates the reciprocal of the element w, as shown in the next lemma.
Lemma 13: p,(E) = wr for each w E %. (c) I f j = 1 and i > k, then P t p k= CkPLif, and only if, k = 0 and i = 1.
(d) I f j = l a n d i < k , thenCk-" CkPLif,andonlyif,l = 0 and i = 0.
Thus for w' = CkPL:
(1) If w = C'PJ and j < 1 then w E K,, if, and only if, i = j; that is, w = C'Pt, i < 1. Interpretation: The function p, relabels the kinship terminology from the viewpoint of alter (with kin relation w to ego) as ego, and K,, is the set of kin terms, w, that stand in the same structural position vis-a-vis w' as does Self. Except for the lineal descendant terms for ego and sibling, ego and ego's sibling use identical kin terms for alter. That is, ego and sibling of ego are in structurally equivalent positions, so that the terms Self and "Sibling" are structurally equivalent kin terms for all consanguineal kin terms except the descendant kin terms. The latter statement is just Radcliffe-Brown's "equivalence of siblings" stated from the viewpoint of alter rather than ego.
AFFINAL STRUCTURE: PRELIMINARIES
The structure relating the affinal terms and the consanguineal terms in the AKT as given in figure 2 b will now be shown to be precisely the reduction of a compound structure constructed from the consanguineal semigroup % by joining together several copies of the semigroup % (in fact, one copy of % for each term in the semigroup) in a manner to be described in detail in the next section. The large structure formed by joining together several copies of % is then reduced by applying a certain set of fundamental equations that are to be satisfied in this structure. The reduced structure contains a substructure isomorphic to the consanguineal semigroup %, and the affinal terms are precisely the nodes in the reduced structure distinct from the set of nodes that form the substructure isomorphic to the consanguineal semigroup %. This will establish that the reduced structure is isomorphic to figure 2 b.
The construction will also establish that the property of polysemy (Scheffler 1972; Scheffler and Lounsbury 197 1:67) associated with certain of the kin terms in the AKT call be given explication as a consequence of internal consistency with the logic upon which the construction and reduction of the compound structure are based. Polysemy in the form of using the consanguineal term (e.g., Uncle) for both consanguineal and affinal relations will be shown to be a direct consequence of the equations used to reduce the initial, large compound structure. Further, the construction will show why, within the logic of the structure, some pairs of terms (e.g., Mother, Father) are linked both consanguineally to the term Self and affinally to each other, whereas for other pairs of terms (e.g., Nephew, Niece) there are only consanguineal links to Self and no direct affinal links to each other.
The motivation for the construction of the compound structure stems from the following three observations about affinal terms in the AKT: First, the set of labels for affinal terms of the form " -i n -l a w , " where " " may be one of the consanguineal terms Mother, Father, Sister, Brother, Son, or Daughter, causes these affinal terms to mark a consanguineal aspect that is part of the genealogical relation between alter and ego when the affinal term describes the genealogical relation of alter to ego. The ' I " part of the affinal term marks a consanguineal relation centered around spouse included in the genealogical relation, specifically either that alter stands in a consanguineal relation to spouse of ego (e.g., ego's mother-inlaw is ego's spouse's mother) or reciprocally that ego stands in a consanguineal relation to alter's spouse.
Second, the two kin terms Self and Spouse automatically involve two copies of the consanguineal structure, one copy used from the reference point of ego and the other copy used from the reference point of spouse of ego, since a given alter will simultaneously have one consanguineal relation (if any) to ego and a possibly different consanguineal relation (if any) to spouse of ego. Thus two consanguineal structures are involved: one structure for terms of reference used for alter by ego and the other structure for terms of reference used for alter by spouse. While the set of terms will be the same in each copy of the consanguineal structure, the content of the terms, in the form of specific egos and alters, will obviously differ for ego and ego's spouse.
Third, only a portion of the consanguineal terms viewed as associated with spouse are recognized as representing affinal terms from the reference point of ego. Thus Grandfather as a consanguineal term from the perspective of spouse does not have a counterpart in the form of an affinal term from the perspective of ego, whereas the term Father from the view-
Taken together, these three observations suggest that in the AKT, a t least, affinal terms can be viewed as the consequence of first "joining together" previously separate copies of the consanguineal structure associated with ego and alter via the transformation "marriage of ego and alter" and second applying a set of rules that define what part of the second copy of the consanguineal structure is "recognized" or relabeled by ego in the form of affinal kin terms. Theorem 2 in the next section justifies this approach by showing that in fact the construction procedure leads precisely to an algebra with a graph isomorphic to figure 2 b, the graph of the non-sex-marked forms of the consanguineal and affinal terms in the AKT.
The construction requires that two viewpoints for a consanguineal term-that of Self and that of Spouse-be made explicit as outlined above. More exactly, given ego e, alter a the spouse of e, and alter b distinct from a , then "the kin term X describes the kin relation of b to en will be taken to be the genealogical interpretation of the statement "the kin term X from the viewpoint of Self" for the specific case of ego e and alter b. Similarly, to say that "X describes the kin relation of b to a" will be taken to be the genealogical interpretation of the statement "the kin term X from the viewpoint of Spouse" for the specific case of alters a and b with a the spouse of ego. These two phrases may be combined. "The kin term X describes the kin relation of b to a and the kin term Y describes the kin relation of b to en will be taken to be the genealogical interpretation of the statement "the kin term X from the viewpoint of Spouse is the kin term Y from the viewpoint of Self" for the specific case of ego e , alter a who is the spouse of ego, and alter b. Thus, for example, the consanguineal term Mother from the viewpoint of Spouse is the same as the affinal term Mother-in-law from the viewpoint of Self: Mother of Spouse = Mother-in-law, using the more succinct notation "Xof Spouse (Self)" in place of the longer phrase "the kin term X from the viewpoint of Spouse (Self). "
The construction of the compound structure will now be outlined graphically using the terminology just described. The construction will then be given exact algebraic definition in the next section.
First, the idea of two copies of the consanguineal structure can be expressed graphically as in figure 5a . Second, each term in the structure on the left in figure 5 a can be taken as a consanguineal term from the viewpoint of Spouse, and each term in the structure on the right can be taken as a consanguineal term from the viewpoint of Self. These terms may be represented and distinguished by using the notation (x, 0) for a term in the structure on the left and the notation (0, x) for a term in the structure on the right. The algebraic terms of the form (x, 0) that have affinal counterparts are, of course, just ( P , 0) and (CP, 0). The interpretation of each of ( P , 0) and (CP, 0) is, in the terminology described above, as a consanguineal term from the viewpoint of Spouse. But from the viewpoint of Self, the expression ( P , 0) becomes the kin term Parent-in-law, and the term Parent-inlaw can be represented by the notation ( P , E ) , using the interpretation that the occurrence of the consanguineal term P as the leftmost of the two elements in the ordered pair ( P , E ) indicates that P is taken from the viewpoint of Spouse and the occurrence of the term E as the rightmost of the two elements in ( P , E ) indicates that the symbol ( P , E ) is to be the kin term from the viewpoint of Self that represents the kin term product Parent of Spouse, i.e., Parent-in-law. In figure 56 is shown the transformation of the structure on the left in figure 5 a using the kin term product with the Spouse (= ( E , E)) term.
The procedure just described for joining a second structure (namely, the structure on the left in figures 5 a and 5 b ) to the term Self can be repeated for each term (0, x) in the structure Read: ALGEBRAIC ACCOUNT OF AMERICAN KIN TERMS on the right as shown in figure 5c . In each instance the construction will yield a graph similar to figure 56, in which the structure on the left is the same regardless of the particular consanguineal term x.
One can define the binary operation * (in part) for these new symbols by setting (E, E ) * (0, x) = ( E , x) for all x E %, where the expression (E, x) would be Spouse of x, with x taken from the viewpoint of Self. The binary operation can next be extended to terms of the form (x, E ) and (0, y) by setting (x, E ) * (0, y) = (x, y), so that the term (x, y) would mean (x of Spouse) of (y of Self), which can be rewritten x of (Spouse of y), leaving understood that the term y is with respect to the viewpoint of Self. Thus, if x = P2,with interpretation Grandparent, and y = P, with interpretation Parent, then = (Grandparent, E ) * (0, Parent) = (Grandparent of Spouse) of (Parent of Self) = (P2, P).
The interpretation to be used for the expression ( P Z , P ) will follow from the structural reduction which can be demonstrated in this example by noting that one fundamental equation for affinal relations (see below) is Spouse of Parent = Parent, hence (Grandparent of Spouse) of (Parent of Self) = Grandparent of (Spouse of Parent) of Self = Grandparent of (Parent) of Self = (Grandparent of Parent) of Self = Great-grandparent of Self where Self is the explicitly stated viewpoint for the term Greatgrandparent. If the viewpoint of Self is left implicit, then Great-grandparent of Self becomes Great-grandparent, which corresponds to the element P3 in the semigroup %. Thus the expression ( P 2 , E ) * (0, P ) becomes the element ( P 2 , P ) via the binary operation *, which then is reduced to the term (0, P3) via the reduction equation, which, finally, is the counterpart of the term P3in the consanguineal semigroup %. In other words, the construction procedure introduces affinal terms through a second copy of the consanguineal structure in such a manner that the fundamental notion of a kin term product can be extended to this larger structure via the binary operation * and, further, by means of a set of fundamental equations relating affinal to consanguineal terms, the symbols in this new structure are reduced, it will be shown, to a set of symbols with a structure precisely isomorphic to figure 2 b.
CONSTRUCTION O F T H E ALGEBRA O F AFFINAL AND CONSANGUINEAL TERMS
The construction procedure outlined in the previous section, when repeated for each consanguineal term x, produces a set of symbols of the form (x, 0), (0, y) or (x, y). This collection of symbols may be given exact representation in the algebraic format through the Cartesian product of sets. By definition, for any two nonempty sets S and T, the Cartesian product of the sets S and T, denoted S x T, is the set given by 5 . a, the first part of the consanguineal structure given in figure 4 from the viewpoints of Spouse (left) and Self (right). b, transformation of the consanguineal structure from the viewpoint of Spouse into the same structure from the viewpoint of Self. The transformation results from taking kin term products of the form (x, 0) * ( E , E ) , that is, products of the form "(x of Spouse) of (Spouse of Self)," where x is a consanguineal kin term.
The latter product is equivalent to "x of Spouse of Self," which has the symbolic notation (x, E ) . c, transformation of the Spouse consanguineal structure from the viewpoint of Self into the Spouse consanguineal structure from the viewpoint of x, a consanguineal kin term. The transformation results from taking kin term products of the form (y, E ) * (0, x), that is, products of the form "(y of Spouse of Self) of x," where y is a consanguineal kin term. The latter product is equivalent to "y of Spouse of x," which has the symbolic notation (y, x).
{(s, t):s E S and t E T ) , where S and T may possibly be the the form (x, E ) and (0, y) can be read "x of Spouse" and "y of same set. Let S = T = %', where %' = % U {0}, so that %'
Self," respectively, for x, y # 0; and the ordered pair (0, 0) will consists of all the elements of the semigroup % and the addibe interpreted as meaning "not a kin term." Because of this tional symbol 0, with the binary operation extended to the interpretation, the null symbol, "@," will stand for (0, 0). The element 0 by the equations 0 x = x 0 = 0 and 0 o 0 = 0 for symbol (x, y) will represent the kin term (if any) that the correall x E % so that %' has the structure of a semigroup. Let O = sponding phrase describes using the kin term product. For %' x %' = {(x, y):x E %' and y E %I),so that is the example, ( P , E ) reads "(P of Spouse) of ( E of Self)" or "(Parent Cartesian product of %' with itself and consists of all ordered of Spouse) of Self" which, using Definition 1 for kin term prodpairs (x, y) where the elements of the ordered pair are from the ucts, yields the kin term Parent-in-law. On the other hand, the augmented consanguineal semigroup % U (0). symbol (P2,E ) reads "(Grandparent of Spouse) of (Self of Interpretation: An ordered pair of the form (x, y) can be Self)" or "Grandparent of Spouse of Self," which does not yield read "(x of Spouse) of (y of Self)" for x, y Z 0; ordered pairs of a kin term using the definition of kin term products. This example indicates the need to reduce the large structure generated through the Cartesian product %' x %'. T h e term ( E , E ) is just Spouse, since ( E , E ) reads "(Self o f Spouse) of (Self o f Self)" = "Spouse o f Self," or more succinctly, Spouse.
T h e large structure Q = %' x %' is first reduced b y the following identity:
Interpretation: Identity A expresses the fact that a consanguinea1 kin term x from the viewpoint o f Self (i.e., (0, x) 
Identity A implies the following equations as immediate consequences o f Equations 1-3 and 5:
(5 a)
Clearly, * is a complete binary operation over Q. since ( E , P)' = ( C , E ) and (0, P)' = (0, C). 
T
h e next two identities will restrict the set o f distinct elements of that will be given interpretation as kin terms. First, Identity C :
Lemma18: For all k 2 2 , ( P k , E ) = $3. Proof (by induction): I f k = 2 , then ( P 2 , E ) = $ 3 by Identity C . Assume for k 3 2 that ( P k , E ) = @. It only remains to show that ( P k + ' , E ) = 0 . But
Reciprocity implies Identity C': since ( P 2 , E)' = ( E , C2).
Lemma 19: For all k 2 2 , ( E , C k ) = 0 .
Proof: For k 3 2 , ( E , Ck)' = ( P k , E ) = $3,hence ( E , C k )
= 0 . 1 1 
Interpretation: ( P 2 , E ) = (0, P 2 ) * ( E , E ) , hence ( P 2 , E ) has interpretation as the product Grandparent of Spouse. But the latter is not a kin term in the A K T , which motivates Identity C . Lemmas
imply that an element of the form ( E , C k P i ) = $ 3 if k 2 2 , for ( E , CkP1) = ( E , C k ) (0, Pi), and an element of the form (C'P3, E ) = 0 i f j 3 2 , for (C1P3, E ) = (0, C') ( P j , E ) , it follows that the distinct elements o f 6 under Identities A , B , B ' , C , and C' are now reduced to elements of the form @, (0, x ) , ( E , E ) , ( E , CPi), (C'P, E ) or (C'P, CPi).
The second identity which restricts the set o f elements to be given interpretation as kin terms is the following:
(Dl ( P , C ) = 0.
then ( P , C k ) = ( P , C ) (0, C k -l). Thus, for j # 0 # k, ( P i , C k ) is either of the form ( P , C ) , (0, P j -' ) ( P , C ) , (0, P3-I) ( P , C ) (0, C k -I ) , or ( P , C ) (0, Ck-I). In all cases, ( P I , C k )
= 0 by Identity D. // 434
Interpretation: Identity D is the algebraic statement o f the kin term property in the AKT that Parent of Spouse of Child of Self is not a kin term. Lemma 20 extends this property to
Great-great-. . . grandparent of Spouse of Great-great-. . . 
great-grandchild of Self. Identities A , B , B ' , C , C ' , and D now reduce the distinct elements of O to the following: 0, (0, x ) , ( E , E ) , ( E , CPi), and (CiP, E ) . T h e last identity to be introduced is motivated by the
Identity E differs from the other identities in that it neither defines the boundary for the affinal terms (e.g., Identities B and B') nor delimits which elements constructed using the underlying principles of the algebra will in fact be given interpretation as kin terms (e.g., Identities C , C ' , and D). Instead, it seems to be a culturally imposed rule that is independent of the logic of the structure, with the exception of creating a parallel between the term "Sibling" and "Siblingn-in-law by extending the property of self-reciprocity for the term "Sibling" to the term "Siblingn-in-law. The next proposition shows that the affinal term "Siblingn-in-law is self-reciprocal i f , and only i f , Identity E holds. Proposition 9: Identity E is equivalent to either (CP, E ) or ( E , CP)'s being a self-reciprocal element in (5.
Proof: I f Identity E holds, then (CP, E)' = ( E , (CP)') = ( E , CP) = (CP, E ) = ((CP)', E ) = ( E , CP)'implies that (CP, E ) and ( E , CP) are self-reciprocal. Conversely, i f (CP, E)' = (CP, E ) or ( E , CP)' = ( E , CP), then ( E , CP) = ( E , (CP)') = (CP, E)' = (CP, E ) or (CP, E ) = ((CP)', E ) = ( E , CP)' = ( E , CP), respectively, and in either case Identity E holds.// The following theorem, based on Identity E , establishes the main claim made regarding the structural basis for the use of consanguineal terms for certain affinal relations. The theorem will also indicate how Identity E further reduces the set of distinct elements in 6.
Theorem 1: For all k 3 2 , ( E , CPk) of Spouse is just Great-great-. . . grandi'phiece." Theorem 1 establishes, then, the property of the AKT that the Uncle and Aunt terms are used for both consanguineal relations (e.g., (0, P2C)) and for affinal relations (e.g., ( E , P2C) ). The corollary asserts that tracing to Nephew or Niece terms yields the same kin term whether the tracing is done through Self or through Spouse. The proof to Corollary 3 indicates that the latter is the reciprocal of the assertion that Spouse of Uncle or Aunt is just Aunt or Uncle (contra Schneider 1968:106n).
Theorem 2 : For all (x, y) E Cr, (x, y) can be reduced, via Identities A, B, B', C, C', D, and E, to one of the following forms: $3, (0, x), ( E , E l , ( P , E ) , ( E , CP) (= (CP, El), o r @ , C), where x E %.
Proof: This follows immediately from Propositions 7 and 8, Lemmas 18, 19, and 20, Theorem 1, and Corollary 3.11 Interpretation: Theorem 2 establishes that the semigroup Q with distinct elements reduced by Identities A-E includes as distinct elements precisely the consanguineal semigroup, a set of terms corresponding to the affinal terms in the AKT semantically marked with the suffix "-in-law," the affinal terms that are not semantically marked and imbedded as structurally equivalent to consanguineal terms, and an element indicating "not a kin term." Thus CS is the minimal generalization of % containing all of the elements out of which the AKT is constructed.
It should be noted that the property of associativity is lost with Identity D, and the property of single-valuedness with terms G = ((0, x) :x E %}, including the affinal products labeled with a consanguineal term, and (2) the affinal terms A = {(E, E ) , ( P , E ) , ( E , C), ( E , CP) = (CP, E)}, which are semantically distinguished from the consanguineal terms. For notational convenience, let K = A U G U ($3) so that K consists of exactly the distinct elements of Q under Identities A-E. The result of applying the binary operation * to the elements of K is shown in the Cayley multiplication table for the algebra (K, *) based on Equations 1-4 (see table 1 ). (The Cayley multiplication table is just the generalization by analogy of the multiplication table for numbers.) The problem noted above regarding the lack of single-valuedness for * may be seen in the differences between the rows and columns involving a product with the terms (CP, E ) and (E, CP).
If the convention is established that the product of a term (x, y) with ( E , CP) and (CP, E ) will be the non-$3 element" for the " In table 1, ( E , E ) * (CP, E ) = 0,or, in interpreted form, Spouse of "Sibling" of Spouse of Self is not a kin term. However, many natives do consider this product to define a kin term, namely "SiblingN-in-law (see discussion by Schneider [1968:78] ), and Webster's Unabridged Dictionary (2d edition) includes as part of the definition of brother-inlaw (sister-in-law): "occasionally, the husband (wife) of the sister (brother) of one's wife or husband" (emphasis added).
Since the logic of the structure is unambiguous that ( E , E ) * (CP, E ) = 0, the question arises why many natives consider the product to yield a kin term. A definitive explanation will not be offered here, but a structural explanation lies in the degree to which natives insist on a structural parallel between the term "Sibling" and the term "Siblingnin-law. As has already been shown, Identity E is equivalent to the assertion that the term "Siblingn-in-law should be self-reciprocal in the same manner that the term "Sibling" is self-reciprocal. A second parallel lies in the definition of the term "Sibling" as Child of Parent. The parallel equation for the "-in-lawn terms would be "Siblingn-in-law equals Child-in-law of Parent-in-law, but the latter is precisely Spouse of "Sibling" of Spouse of Self. However, this contradicts the equation ( E , E ) * (CP, E ) = 0.Consequently, the structure cannot include both parallels between "Sibling" and "SiblingH-in-law without internal inconsistency. The split on the part of natives would seem to result from what is "recognized": Spouse of "Siblingn-in-law is not a kin term as given by the logic of the structure versus Spouse of "Siblingu-in-law is "SiblingH-in-law in accordance with the assertion that "Sibling"-in-law is Child-in-law of Parent-in-law in the same way that "Sibling" is Child of Parent. 
Proof: For a , b E G, (a * b)' = b' * a' by the fact that reciprocity defines an anti-automorphism over the semigroup The result of reducing via Identities A-E to the nonassociative algebra YC = (K, *) is graphically represented in figure 6 . The graph in figure 6 is isomorphic to the graph of the AKT when the sex markings of kin terms are suppressed (see figure 2b ). This establishes the claim made regarding the affinal and consanguineal structure of the AKT. The next section will reintroduce the sex markings for kin terms.
SEX MARKING O F KIN TERMS
Four general rules suffice to account for the distribution of sex marking over kin terms in the AKT. The procedure for showing this will be to generalize the elements of the consanguineal semigroup % and of the nonassociative algebra YC = (K, *) by substituting an ordered pair (x, s) for an element x E % or an element x E YC in a manner consistent with the four rules;
where the second entry in the ordered pair takes on one of three values, M , F , 0, to be interpreted as male, female, and unmarked, respectively. The operation over the consanguineal semigroup and the operation * over the nonassociative algebra will be generalized to the elements just constructed. The two sets of sex-marked elements just constructed, along with the operations and *, will be shown to be isomorphic to the full set of consanguineal terms of the AKT and to the full set of affinal and consanguineal terms of the AKT, respectively, with product the kin term product. The property of single-valuedness will be lost in the construction in keeping with the fact that the kin term product is not single-valued over sex-marked kin terms. For example, Child of Brother is either Nephew or Niece. Consequently, the full terminology has only a weak algebraic structure. L e t s = {M, F , 0 ) a n d l e t { ( x , s ) : x € % , s E S )= % X S b e the Cartesian product of the consanguineal semigroup % with the set S . Define %s C % x S using the following rules:
Rule 1: For x # E , the elements (x, M) and (x, F ) are in if (E, E ) (0, X) # $3.
Rule 2: For x # E , the elements (x, M ) and (x, F ) are in if (E, E ) (0, xY f e).
Rule 3: The elements ( P i , 0) and (Ci, 0) are in %s for all i 2 0.
Rule 4: The elements (x, 0) are in % if ( E , E ) (0, x) = e) = ( E , E ) (0, x)'.
Interpretation: Rules 1 and 2 state that if Spouse of a kin term (other than Self) is a kin term, or if Spouse of the reciprocal of a kin term is a kin term, then that kin term and its reciprocal kin term shall be sex-marked. Rule 3 states that the elements in the basis for the consanguineal semigroup, namely, E , P, and C, and the cyclic subsemigroups generated by these elements, namely, the set of ancestral and descendant terms, shall be taken as kin terms, i.e., shall be kin terms without sex marking. Rule 4 states that if neither Spouse of a kin term nor Spouse of the reciprocal of that kin term is a kin term, then that kin term shall not be sex-marked.
Rules 1 and 2 would seem to be a minimal property that the sex marking of kin terms must satisfy for there to be consistency with both reciprocity of kin terms and the cultural rule that ego and spouse must have opposite sex. Rule 4 states, in effect, that this will also be a maximal property for giving kin terms sex marking. Rule 3 can be interpreted to mean that the kinship terminology includes those terms used to generate the structure of the terminology, namely, the terms Parent and Child, without sex marking, so that the generating elements for the terminology are not "lost" under sex marking of kin terms. Rule 3 is to be taken as a complement to Rules 1 and 2 , so that together the three rules imply that terms such as Parent, Mother, Father, Child, Son, and Daughter are part of the AKT.
FIG.6. Graph of the nonassociative algebra X.The affinal nodes are labeled, along with the consanguineal nodes that are connected to the affinal nodes using products with the terms ( E , E ) (= Spouse), (0, C) (= Child), or (0, P ) ( = Parent). The solid lines indicate products with the terms (0, C) or (0, P ) , as appropriate. The vertical dashed lines indicate products with the term ( E , E ) . This graph is isomorphic with the graph given in figure 2 b and is the reduction of the Cartesian product V' x V' using the identity relations for affinal terms in the American kinship terminology. 
Next define an extension o f the binary product over % to the set %s as follows: (1)I f s E { F , M } and t E { F , M , 01, then ixy, s ) i f ( E , E ) (0, X Y ) f 0 or i E , E ) (0, xYIr
Interpretation: Part 1 o f the definition of o states that the product of two sex-marked kin terms is the term obtained from the product of the unmarked forms of the terms with the sex marking of the first o f the two terms in the product. Thus Grandfather of Cousin is Grandfather, since Grandparent of Cousin is Grandparent and Grandparent with the same sex marking as Grandfather is Grandfather. Part 2 of the definition states that the product of a kin term by a term that does not have sex marking shall be an unmarked kin term if that unmarked term is in %s; otherwise, the result must have sex marking. For example, Child of Aunt is Cousin, but Parent of Nephew is either Brother or Sister. Theorem 3: The set %s, with the binary operation is
O ,
isomorphic to the full set o f consanguineal kin terms of the AKT with product the kin term product. 
Proof: This follows immediately from the definition of qs and of o when the following identification is made between the elements of and the consanguineal kin terms of the A K T . (1) ( E , 0 )
= Self ( 2 ) ( P , 0) = Parent, ( P Z , 0 ) = Grandparent, ( P 3 , 0) = Great-grandparent, . . . (3) ( C , 0 ) = Child, ( C Z , 0 ) = Grandchild, ( C 3 , 0 ) = Great- grandchild, . . . (4) ( P , F ) = Mother, ( P Z , F ) = Grandmother, ( P 3 , F ) = Great-grandmother, . . . (5) ( P , M ) = Father, ( P 2 , M ) = Grandfather, ( P 3 , M ) = Great-grandfather, . . . (6) ( C , F ) = Daughter, ( C Z , F ) = Granddaughter, (C3, F ) = Great-granddaughter, . . . (7) ( C , M ) = Son, ( C Z , M ) = Grandson, ( C 3 , M ) = Great- grandson, . . . (8) (CP, F ) = Sister, (CP, M ) = Brother ( 9 ) (CP2,F ) = Aunt, (CP3, F ) = Great-aunt, (CP4, F ) = Great-great-aunt, . . . (10) ( C P Z , M ) = Uncle, (CP3, M ) = Great-uncle, (CP4, M ) = Great-great-uncle, . . . (11) ( C Z P , F ) = Niece, (C3P, F ) = Grandniece, (C4P, F ) = Great-grandniece, . . . (12) ( C Z P , M ) = Nephew, (C3P, M ) = Grandnephew, (C4P, M ) = Great-grandnephew, . . .(13)
Read: ALGEBRAIC ACCOUNT OF AMERICAN KIN TERMS
The term "Sibling" is not taken as a kin term, since the Old English meaning of sibling is "relative" and the use of "Sibling" to refer to Brother or Sister is a recent technical innovation. T h e above construction is now generalized to the nonassociative algebra YC of affinal and consanguineal terms. Let YC x S = {((x,y), s ) : ( x , y ) E YC and s E S } . Define 3'Cs C 3' C X S as follows, using Rules 1-4:
( 1 ) ((0, x ) -in-law, ( ( E , CP) , M ) = Brotherin-law ( 6 ) Mother, Father, Sister, Brother, Daughter, Son) that are recognized b y Self as terms but are not structurally identical to terms in the consanguinea1 space for Self.
Proof: This follows immediately from the following identification between the elements of 3'Cs and the affinal and consanguinea1 terms of the A K T . ( 1 ) For all elements of the form ((0, x ) , s), identification is made with the kin term identified with the element ( x , s ) E qs as given in the proof of Theorem 4. (2) ( ( E , E ) , F ) = W i f e , ( ( E , E ) , M ) = Husband, ( ( E , E ) , 0 )
= Spouse (3) ( ( P , E ) , F ) = Mother-in-law, ( ( P , E ) , M ) = Father-in- law (4) ( ( E , C ) , F ) = Daughter-in-law, ( ( E , C ) , M ) = Son-in- law (5) ( ( E , CP), F ) = Sister
((CP, E ) , F ) = Sister-in-law, ((CP, E ) , M ) = Brotherin-law (7) ( ( E , C P Z ) , F ) = Aunt, ( ( E , C P Z ) , M ) = Uncle, ( ( E , CP3), F ) = Great-aunt, ( ( E , CP3), M ) = Great-uncle, and so on.// T h e affinal terms marked with the suffix "-in-lawn are precisely those elements in the nonassociative algebra 7Cs, other than ( E , E ) , that cannot be written in the form (0, x ) for all x E %. T h u s "-in-lawn marks those terms in the consanguineal space o f Spouse (i.e., the consanguineal terms
DISTRIBUTION OF KIN T Y P E S O V E R KIN T E R M S T h e distribution o f kin types over kin terms may be obtained b y interpreting the elements o f %sand of YCs as mappings from
a set o f kin type products to a set o f kin type products. Let {e, m , f, s, d , b, z} For the elements in %s, define:
I f p is a second, already defined, mapping of G into G , define a product o f a and P by a o P(x) = a ( p ( x ) ) , for all x E G , and a P(S) = a ( P ( S ) ) , for all S E 2' .
T h e product
and define mzs, mbd, mbs, fzd, fzs, jbd, jbs} 
G , E ( e ) = e, P ( e ) = f o r m , C ( e )= d or s, ( P , F ) ( e ) = m , ( P , M ) ( e ) = f , ( C , F ) ( e ) = d and ( C , M ) ( e ) = s, hence:
( P , @)({el) = { m , f } , ( P , M)({e}) = { f l , ( P , F)({e}) = { m l (c,@)({e}) = i d , s}, ( C , M)({el) = { s } , ( C , F)({el) = Id} ( P Z , 0)({eI) = { m m , mf, f m , f f l ( p 2 , F)({el) = { m m , f m } ( p z , ,)({el) = {mf,f f } ( C 2 , @)({el) = { d d , ds, sd, ss} (c2, F)({el)= { d d , $4 ( C Z , M)({el) = {ds, 3s) ( C p , F)({el) = { m d , f d l = (21 ( C p , M)({e}) = {ms, fsl = { b } ( C Z P , F)({e}) = {msd, mds, fsd, fds} = {zd, bd} ( C Z P , M)({e}) = {mss, mds, fss, fds} = {zs, bs} ( C 2 P Z , @({el) = {mzd,
For each o f the above equations, the kin term corresponding to the mapping on the left of the equation as given in the proof of Theorem 4 has definition in kin type products exactly the set of kin type products in the sets on the right of each equation, for all consanguineal terms in the A K T . / / The extension of Theorem 5 to affinal terms is straightforward for the genealogical space with the kin types f (spouse), w (wife), and h (husband)
.
E { F , M , 0). Then ( ( P , E l , s ) ( x ) = ((0, PI, s) o ( E , E ) ( x ) , ( ( E , C ) ,s ) ( x )= ( ( E , E ) , S ) o (0, C ) ( X ) , iiE, C P ) , = ( ( E , E ) , s ) o (0, C P ) ( x ) , and ((CP, E ) , s)ix) = ((0, C P ) , s ) o ( E , E)ix). Theorem 6: T h e interpretation o f the elements of 3' Cs as mappings o f zG into zG suffices to define the distribution of kin type products over all consanguineal and affinal terms of the A K T . Proof: By Theorem 5 , it remains only to show that Theorem 6 is true for affinal terms. For the element e E G , ( E , E ) ( e )= f , ( ( E , E ) , F ) ( e ) = h i f e has female sex and ( ( E , E ) , M ) ( e ) = w i f e has male sex. Hence: (1) iiE, E ) , @)i{e}) = i f 1 (2) ( ( E , E ) , F)({e}) = { h } i f e has female sex (3) ( ( E , E ) , M)({e}) = { w } i f e has male sex (4) ( ( P , E ) , F)({e})
= ((0, PI, F ) o ( E , E)i{e}) = ((0, P ) , f )(if}) = Ifml ( 5 ) (if', E l , M)({el) = ((0, P ) M ) o ( E , E)({el) = {Vl (6) iiE, C ) , F)i{e}) = ( ( E , E ) , F ) o (0, C)i{e}) = ( ( E , E ) , F)i{d, sl) = {swl (7) ( ( E , C ) , M)i{e}) = ( ( E , E ) , M ) (0, C)i{e}) = {dhl (8) ( ( E , CP), F)i{el) = ( ( E , E l , F ) o (0, CP)i{e}) = ( ( E , E ) , F)i{z, 6)) = {bw} (9) iiE, CP), M)({e}) = ( ( E , E ) , M ) o (0, CP)(Iel) = {zh} (10) ((CP, E ) , F)({el) = ((0, C P ) , F ) o ( E , E)(Iel) = ((0, CP), F ) i { f } )= { f z } (11) ((CP, E ) , M)iIel) = ((0, CP), M ) o ( E , E)iIel) = { f b ) (12) iiE, CP2), M)i{el) = iiE, E ) , M ) (0, CP2)({e}) = ( ( E , E ) , M)(Imz, fz, mb, Dl) = {mzh,
fzhl (13) ( ( E , C P Z ) , F)({el) = ( ( E , E ) , F ) (0, CPZ)({el) = {mbw, faw} For the first seven equations, the kin term corresponding to the mapping on the left o f the equation as given in the proof of Theorem 4 has definition in kin type products exactly the set o f kin type products in the sets on the right of each equation. By Identity E and the correspondence given in the proof of Theorem 4, it follows that Brother-in-law corresponds to ( ( E , CP), M ) or ((CP, E ) , M ) , so b y the ninth and eleventh equations given above Brother-in-law
Read: ALGEBRAIC ACCOUNT OF AMERICAN K I N T E R M S Theorems 5 and 6 show that the distribution of kin type products over kin term products is a consequence of the structure o f kin terms and of the definition o f the kin terms corresponding to the basis for that structure, namely, E , P , and C , in terms o f the basic kin types. Thus, given the structure for the kin terms, it suffices to know that Father of ego is father-( P , M)({e}) = { f } ; Mother o f ego is mother-(P, F)({e})= {m}; Self of ego is ego = self-E({e}) = {e}; and, reciprocally, Son of ego is son-(C, M)({e})= {s}; and Daughter of ego is daughter-(C, F)({e})= { d }to define all kin terms, affinal and consanguineal, monosemic and polysemic, for the A K T as sets of kin type products.
RELATIONSHIP OF T H E ALGEBRAIC STRUCTURE T O C O M P O N E N T I A L A N D EQUIVALENCE-RULES A N A L Y S E S Componential analysis attempts to analyze terminologies b y determining a series o f dimensions that can be used to provide conjunctive definitions of kin terms as classes o f kin types. For the A K T this has led to the definition o f a series o f paradigmatic classes using the dimensions generation (with values 0 ,
? 1, -+ 2, . . .
), sex (with values male and female), and lineality (with values lineal, colineal, andlor collateral). Under this schema a term such as Mother is defined as female, one generation removed, lineal, and corresponds to all kin type products that match that definition. It is evident from the algebraic construction given here that the way in which componential analysis "works" is a consequence o f more fundamental structural properties; namely, the fact that all consanguineal terms are o f the form (C'P', s), where s E { F , M , 0). T h e exponents i and j define generational distance and lineality: if i
CONCLUSION
T h e algebraic construction has succeeded in the task set for it: imbedding the A K T isomorphically into the language of algebras so that the conceptual framework of algebras-the domain for the study of the logical properties o f structures-can be used to make explicit the structure and structural proper-ties of the set of kin terms making up the American kinship terminology. The algebraic construction has also established a hierarchy amongst fundamental concepts in the kinship terminology: consanguinity, affinity, and sex marking of kin terms. The algebraic argument has necessarily gone first from a basic structure of consanguineal terms (without sex marking) to the structure of consanguineal and affinal terms (without sex marking) to an expansion of the latter by adding sex marking of terms using very general rules.
The argument may be briefly summarized as follows: The consanguineal semigroup % is constructed using as basis the elements E , P, C with interpretations as the kin terms Self, Parent, and Child, respectively. The structure is given its form by the equations % must satisfy: (1) P C = P (Parent of Child is the kin term Self); (2) P o E = E o P = P) Parent of Self is the same as Self of Parent is the kin term Parent); (3) C E = E C = C (Child of Self is the same as Self of Child is the kin term Child); and (4) E o E = E (Self of Self is the kin term Self).
The algebra Q of affinal and consanguineal elements has been formed by first taking the Cartesian product of % U {0} with itself. corresoondine: to the idea of one set of kin terms " centered around Self and a second set of consanguineal terms centered around Spouse. A binary operation * is defined over the Cartesian product, Q,as an extension of o (with * defined in such a way that (E, E ) * (E, E ) = (0, E ) , or Spouse of Spouse equals Self) so that % is imbedded isomorphically in K.
Second, a set of identities is formed that are to hold true in Q.
The identities establish which of the consanguineal terms from the viewpoint of Spouse are recognized, from the viewpoint of Self, as kin terms. The identities are (1) (x, 0) = (0, x)-consanguineal terms from the viewpoint of Spouse are labeled the same as the same terms from the viewpoint of Self (i.e., Self and Spouse use the same consanguineal kin terms); (2) (E, P ) = (0, P)-Spouse of Parent is the kin term Parent-and, reciprocally, (C, E ) = (0, C)-Child of Spouse is the kin term Child; (3) ( P Z , E ) = @-Grandparent of Spouse is not a kin term (from the viewpoint of Self)-and, reciprocally, ( E , CZ) = @-Spouse of Grandchild is not a kin term; (4) ( P , C) = @-Parent of Spouse of Child is not a kin term; and (5) (CP, E ) = (E, CP)-Sibling of Spouse is the same kin term as Spouse of Sibling. Under these identities, the distinct elements of Q can be written in one of the following forms: @, (0, x), (E, E ) , ( P , E ) , (E, C), or (CP, E ) ( = ( E , CP)). The nonassociative algebra YC is defined to the collection of elements of this form with the binary operation for YC, the operation *.
Both the consanguineal semigroup % and the nonassociative algebra YC of affinal and consanguineal terms have the property that a true statement made about kin terms is also a true statement about the reciprocals of those kin terms; e.g., ( E , CP2) = (0, CPZ) and, reciprocally, (CZP, E ) = (0, CZP) (cf. Scheffler 1982) .
Finally, sex marking of kin terms is made using four rules that represent two ideas: (1) when Spouse of a kin term is a kin term, or Spouse of the reciprocal of a kin term is a kin term, then, and only then, the kin term and its reciprocal shall be sex-marked, and (2) the terms in the two cyclic subsemigroups (i.e., the ancestral and descendant terms) constructed from the two basis elements P and C shall be non-sex-marked.
The construction, then, shows exactly how the full terminology is formed using the above set of equations, identities, and rules, Finally, the distribution of kin types over kin terms is shown to follow immediately from the structure of kin terms and the definition of the basis elements of the consanguineal structure (with obvious modifications for the sex-marked terms) in the language of kin types: E ({e}) = {el-Self of ego is ego; P({e}) = {m, f}-Parent of ego is mother or father; C({e}) = {d, s}-Child of ego is daughter or son; and ( E , E)({e}) = if}-Spouse of ego is spouse.
The algebraic construction, though it has required a considerable amount of "machinery," yields the very pleasing result that the AKT is completely characterized by a small set of basic equations, identities, and rules. The forms of these equations, identities, and rules allow for the possibility that other terminologies may differ from the AKT at the level of the definition of these equations, identities, and rules. If so, the algebraic framework will be a powerful domain for analyzing and comparing the structure of kinship terminologies. The results obtained for the AKT suggest that far more of the structure of kin terms is due to the logic of its organizing principles than has sometimes been suggested.
Comments by JOHN ATK~NS
Department of Anthropology, University of Washington, Seattle, Wash. 98195, U.S.A. 2 IV 84 Knowing the careful piece of work that Read contributed to Ballonoff's (1974) Genealogical Mathematics, I allowed my hopes for the present piece to soar high, and I find myself a bit disappointed.
Read does undertake here, to his considerable credit, something that every geneasemantic formalist should be urged to do-namely, applying his toolkit to the kin classification system in English. We simply must improve our understanding of Anglo-American kin taxonomy, returning as often as necessary to this challenge until we achieve an analysis that is truly deep, incontestably thorough, and genuinely satisfying. The reasons for this imperative are many; I have space to mention only one. The sober truth is that only a thin veneer and an added ornament or two distinguish the anthropologist's technical kinship vocabulary from the mainly English folk notions that undergird it. If we wish to escape the pervasive if unintended ethnocentrism that this fact imposes on our analyses of exotic systems, we must first thoroughly explicate its tacit rootswhich lie squarely in the ordinary informal kinship talk of English-speakers, past and present.
The need, then, is great, and the use in geneasemantic analysis of rigorous algebraic or other formal techniques is certainly something I champion. Further, some of the formal moves that Read marshals here are clever. For example, the idea of making the parent-child operator left-unique (one-many) in one part of his model but right-unique (many-one) in another part is original and interesting, though its wider implications are not yet clear to me. But the disappointment remains. The difficulties are not mathematical; they are anthropological and scholarly. Perhaps, as I have come to believe, one should put forward a new analysis of the English system only if one is prepared to show that it is decidedly superior to earlier work. One way to meet this tough criterion would be to demonstrate explicitly that the new analysis replicates (subsumes) the analytic successes of prior workers, so that any "advance" one claims will not be a mere illusion purchased at the cost of earlier progress. A second way would be to ground a new model in an extended data base that is richer and "realer" than that used in earlier analyses, attaining thereby a more satisfying empirical adequacy. In the ideal case it would do both of these things.
Read's analysis, alas, does neither. It fails even to mention, let alone use, some of the best prior work in English geneasemantics, including a brilliant pair of papers by Paul Kay and major contributions by Frank Wordick, Geoffrey Leech, Charles Hockett, and Romney and D'Andrade. Indeed, it is not abundantly clear to me that Read has benefited at all from the numerous specific analytical results achieved by his forebears. All of the above authors, as well as Goodenough, Wallace, Burling, myself, and others, have uncovered quite important features of the English system that Read either rediscovers without comment or (worse) misses altogether.
And just what is the target system that merits all this analysis? I have been very nearly as guilty as Read and others on this point. He adopts uncritically what other scholars have said the American kinship terminology is. "The" AKT he chooses to address is, however, patently no more than a subsystem of the real kinship reference system in English, and for the most part it is the "easy" part. What is excluded from analysis tends to be precisely those parts of the fuller system that would embarrass the formal toolkit he constructs. Indeed, a truly massive enlargement of his already rather ponderous machinery would be needed to cope properly with such indisputable English kin categories as relative vs. nonrelative, close kin vs. distant kin, and ancestor vs. direct ancestor (all strongly "classificatory" notions); or with the collective term "in-laws" (a taxon that does not include one's sons-or daughters-in-law but usually does include the grandparents, the nuncles, and the nonjunior-generation cousins of one's spouse); or with "widow" and "widower" (which are quite as firmly a part of the system as ''nephew" but require the analyst to acknowledge and deal with "decedence"); or with terms such as "big sister" or "little sister" (which are clearly monolexemic in English-as can be seen by comparison with straightforward multilexemic constructions such as "big uncle" or "little grandmothern-and hence force the conscientious analyst to cope with relative age); or with a host of other traditional English kin taxa that Read either ignores or dismisses, including "stepsister" (etc.), ''adoptive mother" (etc.), "foster brother" (etc.), "natural father," "bastard daughter" (etc.), "half-brotherlsister," "full or whole brotherlsister," "double cousin," and so on. For Read and other analysts to apply their analytic strategies only to an artificially stripped-down and relatively easy part of the full system of kinship reference in American English-and then to refer repeatedly to this artifact as the AKT-is simply bad anthropology. (I have committed some of these sins myself, and it is bad anthropology when I do it, too.) It is, in effect, to test one's tools against an adversary carefully arranged in advance to be as unchallenging as possible. This might be entirely acceptable (one must start somewhere) if English kinship terms had never been studied before, but at this stage of the game we deserve something distinctly better.
by IRAR. BUCHLER and MIKE FISCHER
Department of Anthropology, University of Texas at Austin, Austin, Tex. 78712, U.S.A. 22 111 84 Read's summary of the difference between equivalence-rules and componential analyses ignores the fact that the former has produced its modest results solely in the highly contrived domain of kinship terminology, whereas the latter has proved useful in a wide variety of areas. The two approaches have differential value rather than representing evolutionary stages.
The recurrence of equivalence rules in different terminologies does not seem to us either remarkable or interesting; it is rather a precipitate of the relationship between the form of Scheffler-rules and the "presumption of an already structured set of kernel kin types." This masked Frazerian presupposition undercuts a fundamental ethnological truth: one can never postulate in advance the principle underlying a classification (LCvi-Strauss 1967 b: 58, 78-79) .
The idea that kin terms "are structured in their own right, without reference to a genealogical space," would seem to associate Read with Schneider's (1965 view that categories of relatives are related paradigmatically rather than taxonomically or derivationally (Scheffler 1976: 85 ).
Read's tree representation of the AKT ( fig. 1 ) can be considered a standard representation of a set of kin terms only for someone technically oriented towards transcribing kin terms. The structure conveys not only "native" knowledge but "native" anthropological knowledge. It is derived from a set of Read: ALGEBRAIC ACCOUNT OF AMERICAN KIN TERMS genealogical coordinates, with implicit marking of collaterality and generation and deletion of extraneous genealogical nodes. The analysis aligns itself with one sort of kinship mythology (Schneider's) but departs from a representation that is biased by the genealogical presuppositions of the other (Scheffler's) . We suggest that the latter accounts for both the success of the formal exercise (its circularity) and its fundamental failing (returning to the point of departure).
Even if we entertain the notion that there is psychological reality in the use of trees to model the relations between kin terms, this model cannot be considered independent of other structures. It must be related to other structures in the "native" formulation of kinship systems. Representing a set of objects as a tree requires knowledge of contrast sets that differentiate the nodes. That is, a tree is itself a descriptive model of the set of relationships of the objects to which it refers. Graphic representations elicited from native, nonanthropologist informants can take a variety of forms, typically layers of concentric circles, and a universe of terms including kin terms, proper names, categories of friendship, and names of pets. The initial universe of terms and the structure that aligns them cannot be presupposed to correspond to a system created for the transcription of a limited set of relations, genealogical ones (see Carter 1984) .
Beginning with figure 1 , it is inevitable that we will find a high degree of structure. Relabeling the nodes with a derived system of kin-typing (based on nodal traversal) cannot disguise that the structure was present to begin with. In effect, Read begins where componential analysis usually ends (with knowledge of contrast sets, or a t least the results of the nodal operators) and ends where he begins.
A test for descriptive adequacy used in linguistics is producing a set of rewrite rules (similar to Read's Cayley table) that, when recursively applied, reproduce only strings compatible with the input data-that is, no strings that a native speaker would judge ungrammatical. Because descriptively adequate models are infinite in number, an evaluation measure is essential for the selection of one descriptive model over another.
Componential analysis attempts such a measure by motivating sets of contrasts from the elicitation procedure. The only motivation given for Read's account-that it describes the system-is not an appropriate measure, since it cannot be differentiated from the starting model in ability to describe the input data. The generation of a descriptive model is useless without a means of relating it to "explanatory" criteria-to some structure outside that of the terms themselves (see von Brandenstein 1982: 4) . For a model to be interesting, it must do "work." This would be possible with Read's account if external structural correlates to his P, C , and E objects could be independently motivated.
There appear to be some problems in the analysis as well. In general, the lack of the coordinate space reference usually provided by the set of kin types distributed over genealogical space would seem to make impossible the distinction between affinal and consanguineal relations when they apply to one node. The relation "spouse of parent" ((P, 0), S), for instance, would appear to cause a degeneration of the isomorphic properties of the graph, since it would create a one-to-one relationship between nodes and rewrite rules to demonstrate equivalence between the affinal label of the node and the consanguineal label of the node. Simply deferring the application does not eliminate the problem. What we are left with is a formal analysis that (1) appears to tackle the vocabulary a t the outset rather than deferring it, (2) departs from the coordinate space that it deploys as a diacritic, (3) flounders on the properties that are listed as idiosyncratic features, and (4) deploys impressive machinery only to return to its point of departure. The account is neither a proper descriptive framework (since it is not related to any- Val. 25 . No. 4 . August-October 1984 thing but another descriptive framework) nor a discovery procedure (since no discovery is made).
by GISELEDE MEUR and ELAINE LALLY
Universite ' Libre de Bruxelles, C.P. 135, 50, av. F . D. Roosevelt, 1050 Brussels, Belgium. 1 IV 84 Read is to be congratulated on a major clarification of the existing confusion surrounding the representation of kinship structures, and terminologies in particular, by abstract algebras. The high standard of precision in definition of concepts and mathematical tools is most welcome, as is the rigour with which deductions are made from the initial premises. This work makes an interesting addition to other attempts to apply algebraic models in kinship and terminologies, though we were surprised to see no reference to such recent works in the area as Gould (1978) .
Unfortunately, the development is unnecessarily longwinded, and often it is impossible to see the wood for the trees. Copious detail tends to conceal important characteristics of the structure and give the impression that it is much more complicated than it is. For example, the major feature of a substructure in %, which is a group, is given only brief mention.
The model proposed is not only an elegant solution to the problem of the American kinship terminology but also an indication of a powerful and innovative tool for the analysis of kinship terminologies; it is certainly more generalisable than the author seems to hope. The mathematics involved is straightforward and should present no problems to anthropologists who are interested in this kind of model. Read confuses kin terms with their denotata (kin types) and, strangely, with the propositus. Examples: "Defining kin terms as classes of kin types . . ." and ". . . is the set of kin terms, w, that stand in the same structural position vis-8-vis w' as does Self." At times he refers to the field of kin types as though it had a structure independent of the kin terms that segregate (and reveal to the analyst) its subsets. At others, his call for "the separation of levels" notwithstanding, he implies that the object of analysis is to his mind uni-levelled. One cannot tell a t what kin terminological level(s) his analysis begins, proceeds, or ends.
He states that "the analysis of the AKT to be presented here will proceed apart from any necessary reference to a genealogical space" and then fundamentally refers to the AKT's genealogical substratum to derive his algebra. One may be misled as to the epistemological status of his conclusions.
His claim of a nongenealogical AKT fundament appears partially to rest on an implicit denial of the ego-focality of kin terminology (e.g., "Identity A expresses the fact that a consanguinea1 kin term x from the viewpoint of Self. . . and . . . from the viewpoint of Spouse . . . will not be semantically distinguished . . ."). That a kin term's signification may change as a function of use by one or another speaker, be the two related by kinship or marriage or not, is out of the question. Is Identity A to be taken as an expression of the indicated fallacy or as an affinal equivalence rule (which mispredicts)?
Read's definition of affines neutralizes the "-in-lawn distinction, unnecessarily. Consequently, his algebraic treatment of nonconsanguineals is inadequate and misleading. In-laws are basically spouse-initial relations and secondarily their reciprocals; spouse-containing relations denoted by kin terms, such as "uncle" (and "father"), not marked "-in-lawn are basically spouse-final relations and secondarily their reciprocals. "Isomorphically," the reciprocal of the -in-law rule "spouse's sibling equals sibling" results in kin-terming the basic members of the non-"step-" subclass of the latter class "auricles."
In lieu of a promised nongenealogical account Read provides analytical banalities-the (genealogical) structure "would seem" generatable with "Self, Parent, and Child," sex and the affinal domain($ are structurally secondary-and conclusive (contentially genealogical) equations which (with the help of prior interpretations) roughly recapitulate an equivalence-rules account of the AKT's basically intergenerationally merged structure.
If "(r)eciprocity is thus not an inherent logical property . . . but a consequence of a cultural rule asserting that kinrelatedness is a symmetrical relation," then kinship must be validly definable as an asymmetrical one. I invite Read to try that.
To adduce or find an algebraic substratum (or superstratum) of which genealogical structures demonstrably are specifications (or foundations) is an interesting objective. Before it can be achieved, an analysis consistent with defined kin terminological variables will have to be provided.
by DAVID B. KRONENFELD
Department of Anthropology, University of Calijornia, Riverside, Calif. 92521, U.S.A. 25 111 84 Read is correct in pointing out that equivalence-rule accounts do not deal with the relations among kin terms and that componential treatments of cores do not elicit the "principles underlying the production of the structure" (even if he perhaps ignores some of the cognitive effects that such componential arrangements do seem to have [cf. Nerlove and Romney 1967 , Kronenfeld 1974 , Romney and D'Andrade 1964 , Wexler and Romney 1972 , Rose and Romney 1979 , and Nakai and Romney n.d.1). Some of us (Kronenfeld 1980 , Wallace 1970 ) have produced analyses of kin terminologies that have aimed at elucidating the logic of the relationships among kin terms in a system, but these analyses have not possessed anything like the formal rigor and precision of Read's. His analysis fills a genuine void-one that other mathematical treatments of kinship terminological systems, to the best of my knowledge, have not filled. It makes very clear the logical interrelations that exist among the terminological categories. In so doing it provides no major new revelation but rather an increment of precision, elegance, and-in the final product, if not in the route to that product-simplicity.
I suspect that there will be some in the anthropological world less happy with Read's analysis than I, and I would like to offer some reflections on two of the kinds of objections that I can imagine. People who have themselves analyzed kin terminological systems are likely to point out regularities found by or predictions made by their analyses that are beyond the reach of one such as Read's; indeed, I did something of the sort myself in the first paragraph of this comment. The answer, I think, is that kinship is an overdetermined universe in which it is possible (cf. Kronenfeld 1980:lSl) for a number of very different analyses to account for the same set of terms. We need, then, to know not just which analyses are right or wrong but also, among those that are (in some sense) right, which is best. The question of "best" entails "best for what purpose."
Among the purposes served by kin term analyses are the construction and evaluation of theories. One can imagine theories of sociological causes, of semantic coding, of cognitive operations, and so forth. Cognitive operations can be those generating native decisions as to which term is "correct,"
Read: ALGEBRAIC ACCOUNT O F AMERICAN KIN TERMS which is to be used in some particular kind of communicative situation, what behavioral or social inferences can be made from the use of some kin term, how such inferences are made, and so forth. Read has given us a clear picture of the structure produced by native calculations of "correct" assignments. I have no theory of such structures, but I would be most curious to see other structures and to see what regularities ran across them.
I can imagine that some people will object that the analysis tells them nothing that they did not already know and does so with great length and complexity. One could point out that the length and complexity inhere in the derivation rather than in the picture derived, but this, I suspect, would not quiet fears of overkill. The gains Read offers us here are not novel intuitive or ethnographic insights but gains in precision and explicitness. Whether the explicitness and precision are too much or not depends not on our intuition but on the demands of the theories to which such descriptions are addressed. Since I am aware of no theories about the logical structures produced by the cognitive operations by which we calculate kin term assignments, and since I think such structures represent a significant part of any understanding of kinship terminologies, I conclude that our traditional, less formal ways of describing such structures have not been adequate to allow us to see regularities in them or to compare these regularities across kin terminological systems. (Additionally, I agree with Read that these structures provide a necessary part of the context in which analyses of the marriage class or genealogical structures of kinship must be considered.) The possibility that Read has given us more analytic detail than present theories can handle does not disturb me; I even hope that examination of the regularities his approach isolates will lead to some new theory. The task Read sets for himself is to discern the structure of "the American kinship terminology." He sees his enterprise as being in competition with what he calls componential analysis and equivalence-rules analysis. It is unclear to me how it can be, because Read purports to discount all considerations of genealogical reference and therefore culture and meaning. In general, the practitioners of componential analysis and equivalence-rules analysis, so-called, proceed on the basis of what they take to be the warranted assumption that they are dealing with sets of words which designate kin classes, that is, egocentrically defined and genealogically constituted categories. They take it for granted that a logically prior (and itself culturally constituted) "genealogical space" is partitioned not somehow by the terms themselves but by principles of classification which sort kin types into classes and which, a t the same time, set up certain specifiable relations between the classes and, therefore, the terms which designate those classes. It is not supposed that those inter-term relations are the only relations between the terms, for kin terms may have morphological and syntactic relations which m a y be independent of their semantic relations. Read shows no interest in relations of these latter kinds, and, again, he professes no interest in semantic relations. What inter-term relations are we left with? As far as I can tell, none whatsoever.
Others will have noted, I suppose, that despite what he says he does, Read does take genealogical reference into account at practically every turn. Indeed, it is implausible that he could have gotten started if he had not, and it is only because he does that he can imagine (though quite erroneously, as far as I can tell) that his "algebraic account" competes with so-called componential and equivalence-rules analyses.
Vol. 25 No. 4 August-October 1984 Though it is questionable that we can learn anything from an account which explicitly discounts culture and meaning, morphology and syntax, Read does come to a number of conclusions. Proposition 7, for example, "indicates that the consanguineal space for the AKT can be viewed as formed by taking products of ancestral and descendant terms, making the concept of ancestral and descendant lineal terms a fundamental underlying property of the consanguineal space." How terms can be a property of genealogical space is quite beyond me, and I cannot imagine what an "ancestral term" is if it is not a term which refers to an ancestor or preparental antecedent. But, as best I can make out, the reference here is not to preparental antecedents and, conversely, descendants; it is, instead, to the parent-child relationship itself. What the proposition seems to say, then, is that the parent-child relation is structurally fundamental in American kinship terminology. That fact has been evident to native speakers and to anthropologists for a very long time, and without benefit of algebra. , as well as common research tools and topical concerns, disciplinary divisions have crystallized which have found expression in differences in problem orientations, training, and research programs. This is most obvious in the anthropological focus on premodern societies, cultural configurations, and the study of kinship and in the contrast between the enormous impact of LCvi-Strauss on anthropology and his negligible presence in sociology. It is possible that the piece under consideration is significant in the context of assumptions and debates unknown to me. One shortcoming of the essay, however, is its failure to state these assumptions or embed the argument in a broader theoretical or empirical problematic. Second, I am not mathematically sophisticated and have been unable to follow or assess the author's claims to providing an algebraic explication of the internal logic of the AKT. My remarks center on the broader implications of the piece. Read never specifies the theoretical and empirical significance of his formal explication. The argument is presented in the context of an internal debate on formalization of the AKT. I find this troubling both because CURRENT ANTHROPOLOGY purports to be a forum for the discussion of general issues of importance in the human sciences and because the theoretical assumptions that underlie this formal explication (e.g., the notions of structure, system, and internal logics, questions regarding the proper aim and level of empirical-analytical explanations, and so on) are matters of contention. The author claims that this formal explication will yield empirical insights unavailable to other empirical-analytical approaches, but nowhere is this claim ever redeemed. It is, I believe, fair to ask just what this formalization has produced in the way of theoretical development or empirical insight.
The data used to generate the categories that inform the formal explication are never identified. Moreover, Read seems to be arguing that this formalization applies to the AKT without regard for historical changes or for class, ethnic, and cultural differences. I don't think this is a minor issue. If his formalization of the AKT must proceed a t such a general level, then it seems to me to be bought a t the price of empirical insight or theoretically fruitful analysis.
The essay seems to have been written with almost complete disregard for the reader. One convoluted and opaque sentence must suffice to make my point: "Within the analysis of a terminology in equivalence-rule form-reduction of the range of kin types for kin terms to kernel kin types on the basis of componential analysis followed by expansion of the kernel set of kin types to the full range of kin types for each kin term using equivalence rules . . . -the structure relating kin terms at the level of relations amongst the kernel forms is taken as given." I don't think the use of this prose style is entirely accidental; I suspect it reflects the model of science that the author subscribes to. This model-its ideal being mathematical physics-is characterized by the replacement of more discursive arguments with nondiscursive, technical reports. Although there is nothing intrinsically objectionable about this, it presupposes a consensus among readers regarding at least the most general theoretical assumptions and procedural logics. For better or worse, there is no such consensus in anthropology, and precisely these topics are a t the center of debate.
These critical remarks should not be construed as a diatribe against formalization or mathematization. Insofar as quantification and formalization advance the precision of an explanatory scheme they are valuable. Moreover, to the extent that structural relations can be established, social analysis lends itself to formalization. At issue is whether such formal explication as is attempted by Read extends theoretical development or enhances our knowledge of American kinship. (Leaf 197 1; 1972: chap. 7; cf. Read 1974: 135; Wilder 1974) . When I first read Leaf's 1971 article it looked to me like a modified form of the genealogical method. I thought his field enquiry wholly prejudiced by the existence in the target population of native literacy, a tradition of English-language education, and self-observation through traditional pedigrees and by Leaf's explicit aim of tutoring his Punjabi informants in a novel system of genealogical reckoning (two-dimensional drawings). It seemed to me at the time that his device was no more ''psychologically real" than the genealogical method itself in that the latter contains but does not explain kinship data.
However, Read's analysis differs from Leaf's in discarding genealogical space, and this is a major theoretical advantage, as Read is aware. It is true that his approach starts from the kernel, or immediate "biological" connections, including Self (as in Leaf 1971; 1972: chap. 7) . As is well known, these are the primary dyads (i.e., PIC, a strictly finite class), and it proves useful to begin the formalization with them and, pro tem, to eliminate "Sibling" and sex-marking categories. Beyond this, the algebraic notation clearly exceeds in both rigor and abstraction the literal-almost reified-"mapping" introduced by Leaf. I am only disappointed that Read, apparently following Leaf's (1972:171) critique, does not take proper account of Leach's (1961) experiment in kinship algebra, in my view a much underestimated contribution.
As for the account itself, it seems confident enough in dealing with lineal ties (undoubtedly a major focus of the AKT), but it seems to grow progressively less solid as it moves from lineals to collaterals to affines to affines of affines (see especially n. 11). I hope it will not be unfair of me to comment on the last, since it piques my interest from the point of view of my own fieldwork among Malays. The Malay word ipar has the same simple sense as the American "sibling-in-law" in reference and self-reciprocally, Once we remove the sex and age marking, ipar (like American "sibling-in-law") has only two "paths," and these are lexically equivalent. Thus Spouse's "Sibling" = "Sibling"'~ Spouse (Read's Identity E) and the links are (a, affinal, c, consanguineal) a + c and c + a. There is in addition the Malay word biras, according to Wilkinson's (1955) standard dictionary "two men who have married sisters, or two women who have married brothers"; again there are two "paths," both meaning "Spouse of 'Sibling' of Spouse of Self." Biras is used in reference and self-reciprocally, as is ipar (along with "siblingin-law"). Seen, in the sense "affine of affine," as an "extension" of ipar (for evidence see Wilder 1982:91-92) , biras relatives are linked a + c + a. The alternative "affines of consanguine" links c + a + c; although the "distance" in genealogical space is the same for both formulas, no term exists in Malay for the latter.
In Read's account, the AKT forms the notion of "affinity" by linking two "copies" of the semigroup "consanguinity." Malay biras goes farther than this and links three consanguineal networks, whereas the @ (nonexistent) term " 'Sibling' of Spouse of 'Sibling' of Self" merely duplicates consanguinity and therefore links only two consanguineal networks. The Malay affinal category ipar + biras, then, makes precisely the same distinction lexically that Americans do nonlexically, with the Americans performing both a "correct" and an "extended" or "occasional" usage of "sibling-in-law," viz., either "Sibling-in-Law" or "Spouse of 'Sibling' of Spouse of Self." But Read does not follow up this intriguing aspect of affinal categorization. (In general, it seems that little work has been done; see Bernot 1965 for an example.)
Ideally, I would attempt to apply Read's procedure to the whole set of Malay kin terms. This would be the more apt in that Malay reference terminology so closely resembles the AKT. Time and resources preclude this just now (if ever), but such an exercise would certainly reveal some of the inner secrets of the Malay terminology. In sum, I'm pleased that Read has further (cf. El Guindi and Read 1979) demonstrated the mathematical grounds for our clumsier intuitions.
by DWIGHT W. READ
Los Angeles, Calq. 90024, U.S.A. 15 
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My reply to the comments, perhaps less discursive than Seidman would like, will focus on the algebraic account and its delineation of the precise nature of the AKT structure. Briefly (to answer Seidman's query), the algebraic analysis establishes that when the kin terms Parent, Child, and Self are used (separate from imbedding them in a genealogical space) to generate an algebraic structure by taking all possible products of these terms (with the product satisfying the equations given in Definition 2), then this generated structure (which has the form of a semigroup) is isomorphic to the consanguineal kin term structure (with sex markings suppressed) obtained directly from native knowledge. The analysis then demonstrates that the structure for the affinal terms in the AKT is generatable from the consanguineal structure by identifying a portion of Spouse's consanguineal structure (using Identities A-E) as part of Self's kin term structure. Further, this consanguineallaffinal structure is shown to be expandable to a structure isomorphic to the full kin term structure through two general rules defining sex marking of kin terms in the AKT. This decomposition of the complete structure into basic elements, equations, identities, and rules which exactly regenerate the original structure provides a basis for terminological comparison a t a level separated from the ethnocentrism that worries Atkins.
That structure should be viewed as generatable from elementary units is not new. What distinguishes the algebraic account is its exact demonstration of how kin term structure is produced using elements that reflect the native's knowledge (see also Kronenfeld 1980) . The correspondence between the analytical level and the native conceptual level indicates that the algebraic framework is appropriate for analysis aimed a t answering questions such as Are all kin terminologies logically coherent structures generated from a few basic elements? Do all terminologies use equivalents of the kin terms Parent, Child, and Self as the elements out of which structure is generated? What are the alternative ways in which affinal terms are structurally related to consanguineal terms? Is the consanguineal/affinal distinction always structurally valid (see Carter 1984) ? What are the structural regularities of kin term structures? What is an appropriate theory of "the logical structures produced by the cognitive operations by which we calculate kin term assignments" (Kronenfeld) ?
The algebraic account has as its minimum goal demonstration of the logical, structural coherence of the terminology, not determination of a list of new facts as Scheffler would like (though some of the facts it has established are new). The former requires showing that features of the AKT known through conventional wisdom and generally taken as separate observations are in fact interconnected through the logic of the principles defining the structure of the AKT. Necessarily, the algebraic account must "rediscover" known facts.
In some cases the alleged "facts" of conventional wisdom are found to be wrong, as is Schneider's (1968) claim that "it is clearly inconsistent for [aunt's husband and uncle's wife] to be uncle and aunt when cousin's spouse is not cousin and son's spouse is not daughter" (p. 106n, emphasis added). Schneider concludes that "uncle's wife is accorded aunt as a fomz of respect, aunt's husband is accorded uncle as a form of respect." The algebraic account demonstrates, however, that uncle's and aunt's spouses' being aunt and uncle, cousin's spouse's not being a labeled kin relation, and child's spouse's being an "-inlaw" relation are logically interrelated and the use of Uncle and Aunt as terms of reference for aunt's spouse and uncle's spouse, respectively, is necessary for consistency with the principles generating the structure of the AKT.
The algebraic account neither establishes nor purports to establish (and by itself cannot establish) the ways in which kin terms are imbedded in a larger framework of concepts and categories that include and define "American kinship" (Schneider 1968 (Schneider , 1972 . The problem is not to take into account simultaneously all the lexemes relating to the domain of American kinship, as Atkins suggests, but to demonstrate how that totality is constructed out of a series of conceptual structures, one being the terminological structure (Schneider 1972:s 1) . This depends on first establishing the precise nature of the terminological structure.
The examples of lexemes that Atkins wants included in the algebraic account founder on their disparity. Is there a single, coherent structure that encompasses contrasts ranging from 'Lrelative/nonrelative" to "little sisterlbig sister," or do these refer to several different conceptual structures and their interrelationships through interpretation a t the level of usage? For example, Atkins suggests that the decision to exclude lexemes such as "stepparent" from the analysis was merely a means to reduce the argument to the "easy" part of the terminological structure. The imputation is misguided because a lexeme such as "stepparent" is outside the defining features of the kin terminological structure. It indicates that certain of the identity equations of the AKT do not apply at the level of genealogical interpretation in some instances. For example, if ego is the child of a and b, but a has remarried and a's new spouse is c , then by Identity B (Spouse of Parent = Parent) ego should refer to c as Parent. But the term Parent has a basic structuredefining equation, Parent of Self = Parent, and in the interpretation of Parent as defining a class of kin types Parent ({ego}) = {a, 6). Thus, according to this equation, ego cannot refer to c as Parent, thereby creating a contradiction at the level of usVol. 25 . No. 4 . August-October 1984 Read: ALGEBRAIC ACCOUNT OF AMERICAN KIN TERMS age. The resolution of this potential inconsistency is through a transformation of the kin term equation Spouse of Parent = Parent, via native conceptualization of divorce and remarriage, to read Spouse of Parent = Stepparent in the situation just described. This new equation, which also implies that Spouse of Parent is still to be a kin relation in the special genealogical situation, obviously cannot be imbedded in the terminological structure without generating logical inconsistencies at the level of defining features unless a series of auxiliary rules is introduced. These rules would state that the equation is to be used only in special situations defined at the level of alters and egos. But such auxiliary rules are equivalent to asserting that the lexeme "stepparent" is outside the kin term structure, properly speaking. Similar arguments can be made that the lexemes "foster parent," "foster child," "illegitimate child," etc., are transformations of identities otherwise violated by the concrete facts of actual egos and alters.
The (algebraic) affinal structure after reduction by Identities A-E has five main types of elements as determined by their form: (1) 0,(2) (0, E), (3) elements of the form (0, x) with x f E , (4) (E, E), and (5) elements of the form (x, E ) or (E, x) with x # E (i.e., (P, E), (E, C), and (CP, E ) = (E, CP)). The third type can be divided into three subtypes: (3a) (0, Pj), j > 0; (3b) (0, Ci), i > 0; and (3c) (0, CzPj), i , j > 0. The fifth type can be divided into two subtypes: (5a) elements of the form (x, E ) with x # E and (5b) elements of the form (E, x) with x # E . Identity E , which states that (CP, E ) = (E, CP), implies that these two subtypes have nonempty intersection and so cannot be "true" taxa in a taxonomic classification (Conklin 1962:128) . These five main types of elements correspond precisely to the taxonomic structure of conceptual distinctions of American kinship as given by Schneider (1968:28, 79) (see table 3 , categories in capital letters). When the alternative forms of Identities A and B produced through the transformations discussed above are included, the algebraic format accounts for all of the lexemes included by Schneider in these categories. But it does so by uncovering relationships between conceptual structures, not through construction of a single, large all-encompassing structure. Table 3 includes additional taxonomic distinctions given by Kay (1961) for the AKT and the maximal taxon "Kinship" that gives the set of taxa the structure of a taxonomic system in Conklin's (1967) terms. There is an exact parallel between the distinctions in the taxonomic structure and the terms of the algebraic representation distinguished by their form alone. Each of the taxa in the taxonomic structure corresponds to a class of kin terms all of which have the same form in the algebraic representation. The parallelism is unlikely to be a chance occurrence and suggests that the algebraic account captures the structural divisions represented by the taxonomic classification at a more fundamental level. In other words, contrary to Atkins's pessimism, the algebraic representation provides a basis upon which a formal study of the structural relations amongst the conceptual categories making up the American kinship system can be more easily performed.
Given the goal of replicating the structure presented graphically in figure 1 through an algebraic representation, it is contradictory to say that success in achieving this goal is "failure," as Buchler and Fischer would have it. Buchler and Fischer ignore the fact that the final algebraic structure is neither merely a redescription of figure 1 using new terms nor a compendium of operations that the analyst uses to "describe" the structure (as in equivalence-rules analysis), but a demonstration of the way that structure is generated through a single operation, the kin term product. This product relates directly to native reckoning with kin terms, e.g., Schneider's (1968:61) informant's statement "He is my uncle anyway because he is my cousin's father" (see also Kronenfeld 1980) . ( x , E l , x f E l( E , X I , x f E " Based on Kay (1966:21) and Schneider (1968:28, 79) The "subtypes" "-in-law I" and "-in-law 11" correspond to native use of "in-law" to identify spouse's consanguineal relations and spouses of nuclear-family consanguines, respectively, as separate groups of "-in-lawsn (Schneider 1968:77, 78 ).
There is confusion here over whose operation is to be formally expressed, the analyst's or the native's. Hammel's (1965:65, emphasis added) assertion that "use of symbolic notation . . . enables one to specify the formal operations which will reduce a kinship terminology to its basic units and which will regenerate the full set of data from those units" presumes that a formal account ought to describe the analyst's manipulations. As Buchler and Fischer note, there is potentially a large (but not necessarily infinite) number of such sets of manipulations for a given terminology, raising the issue of validation of a particular account. The algebraic account is based on a different premise, namely, that the implicit native structure of kin terms presented graphically in figure 1 is constructed by taking the product of kin terms using an emically based operation.
The graph has been generated not, as Buchler and Fischer mistakenly believe, through componential analysis of kin terms as sets of kin types, but solely through application of the kin term product, beginning with Self, and determining which of the products using the kin terms Mother, Father, Son, Daughter, Wife, and Husband yield kin terms according to native knowledge. The nodes are distinguished not via con-" trast sets (though such contrast sets can be obtained from the graph), but solely by the fact that a certain kin term product has as its result a new kin term according to native knowledge (Kronenfeld [I9801 has independently used a variant of this procedure in his analysis of Fanti kin terminology). As Kronenfeld mentions in his comment, figure 1 is "the structure produced by native calculations of 'correct' assignments" (emphasis added). Thus Grandfather appears as a single node because Father of Father = Father of Mother = Grandfather as a consequence of native knowledge which informs the analyst that each product yields the same kin term, namely, Grandfather. Hence figure 1 is not the result of the collapsing of certain genealogical kin types, as suggested by Buchler and Fischer, even though such collapsing may be inferred from it. Further, there is no necessary claim that the shape of figure 1 has "psychological reality," only that it is a reasonably coherent way to present the graph that is obtained through the procedure just described.
The means of production of figure 1 is crucial, for the claim that the analysis proceeds separate from a genealogical space is based on the fact that the kin term product is emically meaningful in the sense that it does not necessarily require reference to an externally defined genealogical space. This claim about the kin term product may not be true for other terminologies, but it is true for the AKT, and Kronenfeld (1980) has separately shown it to be true for the Fanti terminology.
The "validation" of the account lies, then, in the fact that it "works" (see Lounsbury 1965) : the kin term structure has been shown to be algebraic in that it can be constructed from a complete, single-valued, binary operation defined over a set of elements. The import of this algebraic criterion can be seen in the following example: If one were to draw a graph with each node corresponding to a person in some group and a line connecting two nodes if the corresponding persons were friends of one another, the resulting graph would display some kind of structure, but it would not be inherently algebraic; it would have no beginning point@) from which the entire structure could be generated using an operation such as "is a friend of" and tracing out its logic as given by equations the operation had to satisfy (such as "a friend of a friend is a friend"). Thus, while within figure 1 there is obviously structure, as Buchler and Fischer note, that it is algebraic structure is far from selfevident, and the proof of this claim is the reason the analysis becomes so involved (see de Meur and Lally's comment). Validation of the analysis, then, comes through showing that the AKT structure can be exactly and precisely recovered from the imbedded consanguineal semigroup structure through the internal logic of the terminological structure.
Scheffler misunderstands this goal and ends up on a tangent which is not particularly germane. There is no "competition" with equivalence-rules analysis, since the goals of equivalencerules analysis and the algebraic account are quite different. It is true that the algebraic account subsumes the equivalencerules analysis (or, perhaps more accurately, provides a structural basis for equivalence-rules analysis more secure than the assumption that kin type classes are structured by an unstated logic and kin term relations a derivative property). I see this subsumption as a constructive, positive, complementary step, not competition (see also Kronenfeld 1980) .
Scheffler questions the rationale for discarding reference to a genealogical space in the algebraic account. But this is done because these are two different levels (see also Schneider 1982:49) . Separation of analysis into levels does not imply discounting of "culture and meaning" (El Guindi and Read 1979) . He also notes that the argument "take(s) genealogical reference into account at practically every turn." This is true, but only with respect to the interpretation that is made of kin terms in order to provide motivation for distinctions (which are, of course, cultural in their origin) used in the algebraic account. The algebraic account establishes that the kin term structure has a form that is not inherently imbedded in a genealogical space in the following sense: The algebraic account can be given as a purely formal argument without mention of a genealogical space, whereas equivalence-rules analysis cannot proceed without reference to a genealogical space because it is based on manipulation of classes of kin types.
It is trite to assert that a point made in the argument could have been made (and, for the example given, has been made many times) without the algebraic machinery. (Scheffler's associated comment that kin terms are not properties of a genealogical space is true but irrelevant, since he misreads "consanguineal space" [the space given in figure 3 as determined by non-sex-marked consanguineal kin terms] to be "genealogical space.") Clearly, Parent and Child are basic terms in the AKT, but structurally, exactly what does this mean? Is it equally obvious, for example, that this, in and of itself, implies that ego and ego's sibling will each (properly) refer to a consanguineal alter with the same kin term and conversely (save for their respective children and their descendants), as is established in the algebraic account? The issue is not whether the latter is a new observation andlor could be (or has been) determined without use of the algebraic format, but that these two observations are logically interconnected and the former is a sufficient explanation for the latter.
Wilder, like Kronenfeld and de Meur and Lally, sees quite clearly that the algebraic argument is about properties of structures. I think that what Wilder takes as analysis growing "progressively less solid as it moves from lineal to collaterals to affines to affines of affines" is actually a comment on the nature of the AKT and its structure. I would expect in general, as Wilder notes in particular for the Malay, that affinal structure in other terminologies may be based on different structuring principles. The algebraic argument can make clear exactly what these structural differences are. It is my contention that the algebraic framework will (despite its seeming complexity) provide the machinery that enables us to investigate these issues at the fine level that is needed. I could not agree more with Kronenfeld's expectation that "examination of the regularities [the algebraic] approach isolates will lead to . . . new theory."
Atkins asserts that I have neither properly referred to previous work by componential analysts nor adequately based my work on their results. But choice of references is in terms of the thrust of the argument. I took it that the significant advances that have been made by persons working within the componential-analysis framework are sufficiently widely known not to need detailed referencing, especially since the algebraic argument is not based on that work. Atkins fails to list, however, two references that are directly relevant to the algebraic account that I did not mention, namely, the paper by Could (1978) noted by de Meur and Lally and Kronenfeld's (1980) analysis of the logic of Fanti kinship terminology structure.
I do not understand his remark about the Parenuchild product's being left-unique in some places and right-unique in other places.
Buchler and Fischer's statement that figure 1 is a tree is not accurate if by a tree they mean specifically a branching structure based on contrast sets.
The shape of a graph for a terminology structure should be empirically determined rather than assumed. I do not presume any particular structure but allow the terminology to determine the structure through the kin term product.
The rewrite rules do not form a Cayley multiplication table. A Cayley table is a way of presenting the definition of a binary operation over a set of objects (see also figures 2 and 3 in Kronenfeld 1980 ). Rewrite rules are based not on a binary operation but on a substitution principle.
If it were the case that one needed to introduce "rewrite rules" on a node-by-node basis to obtain conformity between the algebraic account and the kinship terminology structure, then the objection raised by Buchler and Fischer would be valid. However, this is not the case. Instead, for the example they mention, the situation is as follows: First, one must determine if the product, (E, E ) a (0, P) (or Spouse of Parent in
